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The final data for GC/MS semivo!nil S and v a:iles anal's:s are calcLila: d by the

computer data acquisition system :tached to each nass spectrometer.

QC acceptance criteria (Section 5.0) Or the rel:tive percent difl eence of replicate matrix

spike recoveries ind Cor the range of acceptable recoveries are electromncally stored for

each STORET nunmber!method code enmiinin If the samples in a batch (sample 1mi

do not pass all the OC checks (Sectinn II.O then the resuhs repnrted in all samnpes

processed in the samtl snmpie set ny e cnsilered is suspect :nd the tnialyses may need

to be repeated.

Completed batch olders tie stored in .aciryd cen ml lochion arranged by departments

and numerically by h number. S:trip charts. chromtogr:nits. copies o parameter

notebooks. and all other penintnt raw dl:ta and other docuievnt:tion will be stored in te

batch folders.

Once the data set is cornplete for each sampling efritrt. the Laboratory Coordinator

organizes the information in final reports apprnpri:e to project requiirement. This

Labormo'ry Coordinaor is responsible for fintl QC review and release of the data.

12.A.1 TIlE DlOCUME.INTATI)N Il.CORDS

12.1.1.1 GC/IIPLC

Prior to analysis. the analyst ouist obtabin t fil tolder tnd ill applicable logsheets and data

sheets.

Extraction Lonsheet--An extraction lopsheet (Ficutre 7-14). Filled out by the analyst

performing the sunple extraction, will accompany each li o1 sniples throughout

analysis. This sheet wil include at leat th tolowin: datn:

Proje:t: n,:m and n:inihe.

2. Extrattr s initials.

3. Type of sarnple nm.arix.
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4. Field ;roup name.

5. SZmple numbers.

6. Date extracted.

7. Analyte oroup le.g.. p e chlorophenol (PCP). PAHs. OCPsj.
S. Initial volume or wet weiht of saimple extr;Kted

9. lniial/inul pH (wat-' s:mpe.

JO. Extrtct inn solven.

. Final volimte/solvent.

12. Lot number(s) of solvet(s) used.

3. Date of clean up (if required

14. Notes and comtmenis : ffect ing the extraction procedlu rm . and
5. Appearance of each s:uuple.

ter ex'tcnnn is c10let. extr:Ictn lwp4a- \ill hZ- 1:1 i in the hach folder and
2ccompany the xtracted samples tn tho inrumenl nl -h via will be
Properly labeled and include the fl Iwin inrmm inn:

1. Project name.

2. Field ,roup nane.

3. S~ample nuinher.

4. Extractiot COntcentrat ion tiMr.

5. Date extracted. and

6. Extracto -s initials.

nstrumet Lhon--During ana lvis t flowin informtin will he recorded in the
Strumen ttnotehook:

A log of the types of atrlvs run on tintrumc. to include:
d. Column cni diation :md t-:.m *-

C. R 1*-tr.n to :I memdd-irlitiO

d.Annlysis d:lt7.
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. Dtleclor ,!sed il~g., lim ionliz:ion dt~eclor (pD ) ndl

f. Detcor conditions.

2. Strvict records, which art kepl in a sIpnrnk' nmaimnanct log

Chromnio2rams--At ihe tin of annlysis. Old nnalvst will inclucl on tht chronl.o ram the

followi ng in formation:

1. DE:n ;und in ci *n:ilsi>.

2.Annkyt' niih

3. lnstr-Un t ustd.

-4. Fie Id £ roup[ {nm

5. Sample numhenr Rile, icdemil-:Ition for ech chrnm:nogrm. and

6. Concenrnion/dltinin tftcmr For c:ch sarple.

The chrominocrnms. extr:ictInoll v c nd copie of ins! rmenc lonohoks will be pla:cd

in the ontch Ir Foler.

Chronmatoraphic Locmheet.--For m:cl :mnlysix. whe anny'il wil rcnrd ill pertinent

informntion on I stnndard curvc- d::i shtec :ind chrom:iw;raiphic d;im logsheet. The

standnrd curvd dntn sheet lists the stmtncrds, their concenrniions. and the respective

responses. The chrom.:tcwtra:phi d: :i sheet Iist the samples in order of injection and th

factors needed for cnlcul:ninu the cnLentrnuicns. A smple cnlznl:nicn using calculated

rcspolse tnctors will ppe:r on the h:ck of the chi nornphic datn sheet if responses

are calcnlInted rntnntilly.

After the analysis and d:nn reduction rc complete. the chromutocrams and worksheets

will be stored in the h.inch File folder and the dani entered info CLASS"'. The folder will

be turned in to Laboratory lntormntin Services for processing and storage in the secured

cenrl Filinc locnion.
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Standars--Prior to analysis stock sundird solutions and working saltions coverin0 the
working range of the method will be preptred. Procedures used in preparing the
standards will be recorded in the st:ndnrds preparation notehook. The following
inforrnatton must be recorded:

1. Rference standard source.

2. Lot nufther.

3. D:t of prelvruiiin.

4. Anulvst 'S n.m- ur nit

Actual weight mE asurd.

6. Volumetric flask volniumte.

7. Calculated concentraton.

S. Solvent !unt tund lot nmtblttr.

9. Dilutions. :1nd

10. Expirttinn date.

Immediately after nit analytical stdr:rd h h een p.epred. the standard will be
transfetred to an anmher class vial or botL t 1nI properlv laheled. Standards should be
re rinerated when not in immcd hue use.

12.1.1.2 CC/i\IS

Prior to antlysis. the extrtin tnlvs ntt ohmin a ach III- Il folder mtd all applicable
data sheets and lcnsheets.

Extraction Lgsheet--Once a hatch las Let eItttlished. the sample extraction and
analysis procedure begins. A CC/M/ S extraction logsheet (Fi2ure 7-14). filled out by Whe
aaalyst performing the sample extraction. will ncotpny the b:ttch throughouIt analysis.
This sheet will include at least the folklOvin d:ta:t:

Project nte and num r

2. A nl\ >t 's iutit i:l.

3. T\'pe ofi samtp' m:ttrixs
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4. FieIld group nnme.

5. Sample numbtrs.

6. Date extrncted.

7. Anlvte croup (i.e.. acids. bhiet/nzwrils).

8. lniii:l volumd or wet w hint of simple extrncidd.

9. Initinl!fin:1I pH.

I0. Extinct solvent.

1 I. Finnl vm /snI\em.

2. Lot numi r(s) tf snlvcm :,l used,

3. Date of cletnup. and

14. Notes and commens al I*ct ing the extr:ction procedure.

Afiter extractinun. e>traction locshl ets will [c il::d in he :ttch file folder and accompcny

the cxtracted samples to the instrumfn[ :n:ilyst. The xtr:tzt vi:tl will be properly labtle.

Th. Libel will contain the fo~lnwin i infOrni:ton:

I . Project namie.

2. Field group.

3.. Sample number.

4. Extract inn concentraicon actor and solveit used

5. Date extracted. and

6. Exir ctor's initials.

S?.mnle Screning--Sample extr:icts nay be screened by GC employing name ionization

detectinn (GC/FID) prior to GC/.M S :umlvsi in permit dint ion of extracts (as required) to

concentration levels comptib lI with li:: GC/M!S instrument and column capabilities.

Sipe ct ral Dat a and CC/NIS Cooer Quamniation Renort.-The qu:,ttitva i e sample and

standard data cenerated by the GC/MS d:na system and il. mass spectral information will

be labeled accrdin to EPA-CLP 2/S SO\\ and pl:tced in the batch file folder. Manu.a!

data redutction sheets :lso will be placd in this foldler.
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dr--Prior to nyi. stock stmdtrd soluwionS :Md wkrkini solutions covering tht
working 1ne of [he inIrIuni nrl p.1-t Prnr:du rfs used in preparinu t2e

siandirds must be recorded in he preprer's lnhoritory notehook. The following
informtion will be recorded:

P. Reference stundard source.

2. Lot number.

3. Dme of prepnrm ion.

4. A alys's nuneor inltiails.

6. Volumetric I'Isk volwin

7. Culculoted concemnr:nion.

S. Solvent nnie ind lot nunher. nd

9. Diluions,

The utimvticnl stnclard will be 1 'sferred immedi:(l=ly tO n properly lTheled glass an2ber
boutle or vial nft- prepurntion . .mn-hrd6 hl e-rieerut[d when not in use.

I osru-'u: Loc oks--Vhenev~r whe ic~:S is used for suIple anllysis. the
follovinc informnion wxill be recorde-d in :cn instrumt lochook:

l. Instrunment condition> of 21,ts chromuior:ph

2. nstrumen conditions of ihe m:ss spectrome Ir.
3 . Anl t'S initiais.

4. Dae of ninlysis.

5. Sanmpl: n umber.

6. Dilution factor. and

7. Frarne reference number (FR.N\.

Comoon nd Wdenificaiin--Corn ud idemific:niou will be made in terms of the full-scan
mass pecnrur obhtined in Ihe electron impn-i mode 1n 70 ele:tronvoh s (e\). Compound
identifiction will reullire the pretsnce of :ll sizniflcanc nmjnur ions a the appropriate
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rtlative abundnnce ns obt:nindd with in nuthentic compouind 0r reftrenct spectrum from a

reputabl- I itmr[L SOuIce . ThlI selction of sialilCnllt ions is StrOngly compound

dtpendent. and bhcause of this and other considraiions. thL idtnifiCnaion of compounds

Will VntMil COnlsiddra-blt pr-illia ud m ntad x rin .

Th! most convincina evidence for compiuind identiFic:ition is comparison of spectrui

with that of an thauhnt ic conipoundl oht:iined und;r idemlic0 optrnion conditions. h n

this is not pussihlz due to conound :iv:i:!ihIity. ctmpuleridtlile:tlin Or manual

library st.arch will he uscl.

When no tenmti\L nmitcht\ are fiund in the ihhr:iry. idItnaimilon will he haned on

applicanion o* kn w Ok fra m t uiin p:it rni. e iriiic:i corrl:i ionI. and isotope

abundance dat:. All daa rtporttd as a resu lt of library sL:irchts will hL rported as

-'enztoively idemc~ii::d compounds (Tl(:i,

Comnound Quantiiia;cion--Tht tZiiniqn uel extrotf t 'in Cur1nt prole will bf

eiployd for ti: prtnmlimirv qtI:Iln:Itive s::hin : ad for quantifi:aion of individuial

compoutinds. Approprimnn inil:1l stuilid:mdrds will [f tnmplOy d to permhit quani i ication in

terms of the rtl: iive r s n to th(sk int rna stadards. CnICntc r:UiOn cabl cloions and

data rnduction procedures -re given in S ec i In nI.

Soikinc \whth lerna! .%tandard>--AII iipLe will b spiktd with quamilitation stndards

just prior to th GCMS anilysis (So;:tion II. . Approprinte internal standards vil b

stl:cted for the renailin c:itzor;>.

GC/MN-IS Instrumemn Dit fion Limmii--Thu instrunLmntal detc ion limit reftrs to th I!asi

ouaiciiy of rinaerial required to provile :I tot: mass spctruml i of'sufficient Ouantity to

pIrm c OCmpOu:nd ldritit ion Thi m:i . :-cirummus! conatoni l major ions with thn

apprIpriate rl:itive ahuindance wihiii 2(0 pur'ctt of .ithur an authntic cotMpouIld
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annlyzed uinder ident icaI cnndition or :mn appropria rference spect rumrn from the
literature.

Data Ianneem -Outu from the a.is chrmmtuoraphy/rna s spectrontetry/ data systern
(GC/IS/DS) is variable. depending on the project. However. nll raw data such as mass
chrornatogrm will be stored on rnaonetic tape. The Final results are transnited to
CLASS2 by project and sample nuntbcr. OutiFicaton reports present the calculation
results. The FRN is obtinted fron he qt:imittc;ttioin repons. All malnetic tapes ate
kept in sequenti:l orde r with rcspect to the FRN. By Inllowinu this sequence,. it is
possible to obt:ii all aw d1ai for i pn:iricul:ir :p nuniber. The GC/MS computer
enerates a dat:t fl that is iransmited in C'LA5W". Laborhiorv Informai Services

personnel process the trtntitl li:i :uil iterate at ch repont. The hatch is returted
to the analyst for review. The hach folder. conmiiing the quantiliction report. batch
report. copies of tlosheetis. and other p-:ieti raw da is tiurned into Laboratory
Inforniatfon Services for b raceSin imd sinra e in the se vCured cent ml P1linc loc:tion.

12.1.1.3 Tract v\ mtal.s

Prior to aialYsis. the analyst mus! ciht:in :i lk folle .r :mid :ill ;tpplicable lozsheets and data
shleets.

Di eStion or narnle Prearaion Loauhet-.A dikstion or sample preparation logsheet.
-I led out by the analyst perorm in z the sample diaestion ot sample preparation, will

accompany eachi lot of sanples throuthot ihe analvis. Thli logsheet will include the
followinI data:

I. Method used (GFAA. CVA..\. 1(.*\ Pt

I. Analys(' iiiials.

3. Date s:i ple dicested.

4. Initi: vnlum--' or

5. Final voiumle.

6. Spikinc solution utsed and Wit.' .spikiing Sontitnit prepr:ed.
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7. Fitld Group.

8. Snmpl nmbers, ind

9. Notzs or comnmnts affectinnc rhi dizstion proc dr.

Strin Charts--Ai the time of nnlvsis (cturrentv on Npplicable to mcrcury by cold vapor)

th! following inforImion will b recnrdd on tht Irip chrt:

1. An ls' ~ m .initinls. or em ly enum!btr:
2. Dnie of :ilysis:

3. Inst rumnt/imethod used:

4. Elcftm of imntsr:

5. instrumten conditions:

6. S:mu1ple mtntrix: mid

7. Commints.

During anvaysis. th an:dst will indicne on the Strip char stmupi numbers. QC sanmpl .

blanks. :nd standards.

Aner the dat a have h n reduncedl :nl rerd in lh2 inst rumntn noteook. th strip charts

ard placed in a b[tch f-l iodet r tnth-r with the c pi..s of the dicestionl iogshei. copies

of dhc instrumntnt locbook. :nd rcduction ThKet>. TFlh :ut i lre intered mantallv or

autonmntictl Iy uplo:nded to CLA.SS"- o .';e a niqle ly numhbrcd bach. The analyst

reviews ihe datt tnd vtlichtes tih- correc ir:mnscriptidn of ad:i into CLASS"". Then. the

batch is sianed and submitted to Labor:tory Information S.rviccs to bd stored in the

secured central filing system.

For ICAP. the ICAP computer produce a d:ita fil thmi is evaluated and transmitted to

CLASS'". The tnaly~t then nener:tes : bach for review. The batch I lder containinz

the batch reponr, lh dnt:l 1ie. c opie. vt lI shect . and :ill other nertinet raw data are

curned in to L:tburatory In!'lon uei cc> lOr r i n and storato in the s!cured

central filina Incation.
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.Lhorwtorv Njoyhook-Each instruimin wi h:v its own Wlormniny notwbook. Afier
each anUysis. the anlysi wi record in the notebook (he following information:

1. Problems encountered durin he O ies!ion/ nu!ysis.

. Coneams About the sanipls indn/or ninytical procedure.

3. lnstu nt used.

4. Method used (GFAA. CVAA. ICAPJ

5. Dote of oinlysis.

6. Anafyst(s).

7. Element.

9. JI~nkm Lundit ion.

10. Field proup.

I 1. SonpQe nunmhbers.

12. OC: dn. and

13. Raw dotn.

Standrd s--Stock swindard Klwions ire purhand Rn vendo s. These stock solutions
are c ertid by the vendor tor Pi a n ni

Standard preparations are recorcecl in a 1021wok. The informution recorded includes
prparo's name. lot numher . d-w of prepr-r-inn. volun%, used. Calculo c
concdintrzions. and ciluiions.

Voluimetric dilutions nr mn-d from Whe stock sli ion tin obtain wOrkina solutions. Serial
dimuions are then nde fron the wonkin, sonluions it obhain workin2- standards to be used
to generate stand:rd curves. \\orkiigstanshutd somins ae stored in volunoetric lasks
and properly labeled w-iihthe fills-inc in-irnatiin:

Prep:rer-S name or inink

2. :te o 1 prep aittn

3. Elemients.
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4. Concentration. and

5. E xpiradion de (if nom prepared daily).

32.J.1.4 hiorgunics

Raw daa for mnsi inorganic analyses is documrnsned Whrotuh th use of paramwer

no Tbooks. Th notebooks rniy vary Siihly in frn:u cipl ndent upon the cype of

anaysis. bun. ni a minimum wiN conuain dho fUowing:

1. Analysis d~n:.

2. Parame r,

3. STORET and hod code.

4. Standard curve ranrq and rcspInney (where qpplicabl).

5.Anaflyti ::l bat :h nunihtr.

6. Inst rumnan coimnl . (Awrr Ipp I cU Y.

7. iMetd rf ne

S. Sample. standnrd. QC s:ninpl. :ind b!:unk identiict:uinn aind rtsponses Or

concentrfuion as oppi hL. ind

9. Analyst's signniure.

Raw data for spieci ized insurnimal anulyses are documntued in Mhe flowing stckions

Innrnnic Annl\si5 by Ain:mnlvzxr

SL rip Charis--Tht following informution will b: rCorded on t- strip chart:

A. Annlyss name. initials. or employ numer.

2. Date of nnnlysiy.

3. Instrumnnm used,

4. Analytical paranetr.

5. Analytical b6tch nuimb1r.

6. S:nul:!r- C Q.libdr:Qion sunu.

7. Samnpl -. standard. QC' amle. :11d bl~m amnkidniict above

apprari: peaks. "ith dilwAti Wcorn "hOn appli:3bl.
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A fter the data have bn reduced nd recorded in Ihe ntrmeir notebook. the strip charts

are placed in n hIatch file folder with copies of the nutetno0k piges :nid any additionnl

related information. These dain are entered ninuauly or nre electronicil)y uploaded to

CLASSI to -eneraie - uniquely numbered h:uch. The batch is reviewed for correctness-

and sioned by the analyst and submited for peer review. When peer review is conpli.

the reviewer sic us and Suhmits the hnieh to Lahortory Intormiation Services to be
finalized and stored in the secured cenur: ilin loc:nion.

Lanramorv NacI oks--Eacht analytical p:meier his K own luhoratory notebook.

During analysis. the following inf'ormminn is recorded:

. Dae of analysis.

2. PtraImete r.

3. STORFT ind method cod,.

B. :lth numbor.

5. Insrumiem conditiouW.

6. Calibriinn stunclird seni: :mnd rtspouse.

7. Standard curve rane and date of preptation.

3. * aml ad QC~ idet i ticaion numbers . and

9. Analkst s si nnitire.

ioreniic Annkl:i h\ hi Chrriom:tr r:mbhN

Chromnaroani- All in crition on the cLhrom:trams from each analytical run is
electronically recorded from Ihe input providcd Cdurinl run set up. This information

includes the followinc:

Analyst's initials:

2. Analytes:

3. Analysis date and time:

4. Instrunmet identi ic:tion:

6. SamipL'. st:endard!. and Q( s:ample idemiicatun with concentrations and

responses: and
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7. Dilution fuctors when zppropri:ue.

These data are electronically uploaded to CLASS"" and n uniqut bntch number is

assigned. The data ore reviewed by the nn:flyst tOr correctness, ned and submitted for

peer review. When peer review is compl:te. the reviewer signs and submits the batch to

Laboratory Information SLrviccs :o , tinn:lzc: and stared in hi secured cetnt:! F.lin:

locota

Laborotorv Note ho c-Each instrumtei ltn its own Inlr.torY notebook. The foliowin

infornation is recorded in the notehook duriug thK set up of Ohe anmlytical run:

J. A talysis d ne.

2. Analvte.

3. STOR ET :ind imethnd code.

4. InStrument identii cation uInid oper:iin_ conditins.

5, Culibration si:ndards nnd prep:rniun c:ute.

6. Notes nuld commemt as opprupri:tc. and

7, Sample ind QC sanple identitc:iion numher with diluiion factors wnen

ppIi cable.

12.1.1.5 Rtdichvmistrv

lnstrumenm LochnoIks--Encih itnstrum-:1 will l1:1ve- ity own L::bort:orv notebook. After each

analysis. the an:VSt will record in tIIh not e:hok the tn Ilowi nc in tormation:

Type of anaLysis be iu performed.

2. Name of person(s) doinu tlh :n:ilvsi

3. Sample names and numb:r

4. Notes of G.M surveys pertormed on stmpL s prior to count inc.

5. Backaround information on s:nmplc> prior to coumtin:.

5. BIwknund in itaon on h:uc detcctnr,

6. Anatlysis d:tte.

7. Docn me nt:ttion con:-erning :rnilc :minlyms (DKi s:nple appear to have

sitniticnt coumr r~uttc
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8- Physicni npparnIce of .
9. Flow rnte o; as s. and

10. Dttector conditions.

Strvice records ar maintajndd in a separa1 ilbno '1nd contain all inFormation ptinnt
to caLIbrraton. cl,:itn~ i tnd rlplir of i

12.2 DATA \',\l) PATION

Untlss othrwis: sptcilted bv 1 %li. . tK fl luwin pruccdures Cor revitw/validation of
data ar emplonyed.

12.2.1 LABORATORY ACT\I'lTlE

Data r:view is initined .Y thj lmtCh a:nilnst uptt onverSinn 11' raw daut into reportable
daita. The.bncih l:ly'vt rtvi-nws prclini d:v ' v r.;: c:lcu I:inns. holding tirnts andprecision. accurtcv. and c:1libiii .1 -. Th.- :italvst prov 1dt .a
Corrective actiot Cor anw mie hod cotirol p:ir:in-~rs which -r -usid crittrin and sians

t-h alil\'t ionic wfihzin rtad.v 1r) tir d:t for t*unt;'dr processinE and rdview.

The annlyst's supzrvisor or a d-sin viwr -So re-i'ws th antalYtical batch
docunentaion associated with tht :ich (such as sanpit prepinration/ digestion/extraction
logsheets. instrument loohpets op rnil. sInmpL preptrntmn. etc.) amd anY explanations orcorrective actions provided bYIe :m:ilyt - Ili supzrvisMr rd n is not satisfied

With the explatn:ions or correc ie actions, at tdditoit: expl:mtion or corrective action
is p'ovidd itt tlit htct. Tte iisor idesn sins tlt aunalyical bntch when

satisFied with the data.

The Laboratory Cnordin:itor rteview :n:Il-tictl :im litcli.s dtt a xplaiom And
corr!Ct;;c acticin and A .te i ith ti u th thi data. lThe

LabornatoryC rdin~ttr al1: r1c!: l and
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conpletness prior t releasina th repns to it clim: qualilcntion or flagging, if

needed. of dat: ind/or QC stimmarit s :re provided :s :pp iu.

The Laboratory QA/QC Coordinator performs qunrterly nudits to check that required QC
procedures are hein followed. This procedure entiils randon review of anclyuical

batches to see that the QC designnted for the analysis are heing consistently performed.

A record of this tudit is nmimind by th L r:ntory QA/QC Coordin:tor. The

Laoor:ttorv QA/QC' Cooirdiniior :i! st ii:um :tfi tolmws up (n cwrrecti\'e actons to
resolve QC problets.

Th e minitmum QA/QC d-tu that should he includCC in tIe daut t:tch are the following:
1. Sample datt (m:trix. date of' ntrtctitn.und d:!e of an:lysis):
2. P:tameter. result. and tmt methld idetincuitn:

3. Sa-mple-speciIlz detection limits !nr each partnmeter: and
4. (e:lt, o laluory cnrol d:ni methud blnntis. spibes. and replicates (2s

12.3 DATA RFPORTINC

Data repoting is accomplished IY the Lahor:itrv Coordinator using CLASS"". The data
flow scheme for CLASSIm is presented in Fizure I .2- All cliem data and peninent field
information are entercd into CL.A-SS" direc-ly from the ch:in of custody sheets. A copy
of this information is iven to the Lthoratory Coordinniors for veriFication to ensure that
all pertincn information is a1vail1b1I :nd correct. An ex:tuple of a Results of Analysis
Report is shown in Figure 12-2. CLASY sorts all avaikible samples for analyses for

each parameter by due date. client ID. field 2roup. etc. Daily reports are geneta ted by
Laboratory information Services :ad sent to e:ich :nt:1lytic:l deparnuet to noti fy them of
samples that are clue for :mlysis.
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Each analyst who enters their analytical inforimmion directy into CLASST' as a batch

renort. The analysts enter sandard curves (linear, qtadrntic. or logarithmic), method
blank and control spike data into CLAS.SQ to create a batch. Sample responses are
entered into the batch and (he final resuls ore then calculated according to the methods
specified in Section 7.0 of the CompQAlP and Sectin 12. 1. Theu nalysts check all their
data to ensure thn all information is avtiilahle and correct before sizning the batch report.
The analyst s supervisor or Depnrtmen M:nager thein re viws the Fnl hatch report and
sizns it to verity that all data 'tre .ccnrtw us r>ponried. The httch is then finalized by
Laborntory Informnzition Services. Oncc n hutch is fin: izcl. the unulyst or analyst's
supervisor cannot clh:mte lite d:ia. Any eqtuests for corrections are sent to Laboratory
In formation Services where the chtuiic are m:ulc. The Luhorttory Coordinator generates
and prepares from CLASS"" It- fiin:0 repon to the clent. Thlt Laboratory Coordinnaor
reviews V the 1nl repnrts for inoni.11teneis :nd cL pletenes. Deliverables will comply
wih NEESA!HAZ\\'RA P or projec( speciicL requiremenms for the DQOL (Dat Qnality
Objective Level) specified for etich project. Prior to the rel:t:se to the client the final-

reaort is peer reviewed usinc the check list in Fimore 11

12.4 DATA STlA GE

A hard copy of all hatch tblders. upporin documes. :d project Files are Filed
chronolocic:tly by cLep:rtnmeit in the Sectred cetr:lized batch storae loc:lecl in a
senaraie builditi. The newer [:)tcl folldrs -te t1o smored chrunolouically by department
in locked file cabinets located in lnformntion Services Deparnment. The batch folders
include copies of sample preparatio/dioestion/exruction logsheets. copies of instrumen
logsheets and standard preparaion loghooK p:tges. lahor:ttory chain of custody, and raw
dia. The batch folders may be checked otm for review hy lhora tory analysts.
Labortory Coorclin:tors. or lahor:iory per Sondl. A proranm for tracking folder status
and custody is availbthl in CLASS'.'. ThiS procr:it is used to trtck folders that have
been checked outl in addition. :my personne check in out : hatch folder from
Lthorttorv Informuuitn Services is rcquired to sien. tte. itdicae the bnch nunmtirs and
department numbers on the Dciitum Control Lophook (Fipure 12-4). \\'hen the
latortory or OA personnel are fnished revIell,- te hucu folders. t1ey ate returned to
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Labornmory Inforn: ion Smrvices :mid the Docun nt Control LDcbook is signed and daed.

At a rinimun. all projct files art kept 1Or 5 ye:jr .

Tht original laborinory notabooks and :malysts noeboaks ,re used until they ae Fillled.

then sequent aluy nmbered and archived by the supervisor within each departnment.

All data stored in the CLASS"' cl:Lnhnsc are hncked up every day except Samnrday using

electronic optwial disks or aiuivntsm highwdcn itY st rhnge meli:. Disks are stored in

speciul Filse and archivdn in sepl:irw hnilding in a scaured :ir-conditinnei location.
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DELIVE ABLE CHECKLIST D 2 7

pto ezt P
-- Pojes Name

Field Goup(s

Comrmen
Dep ament's eCpted' batch checkist(s) reviewed? Y NCorreIv actions-/daI2 flagging required? yyes, prormd? N

Y N
8ank data (eqULipmrent. rinseate, field. trip) reviewe? Y NCorrerclive actions'/data flagging required? y Nf yes. -eormed? N -
Field dup-e data reviewed? Y NACorrective actions'/data flagging required? Y NI yes. pe:formed? 

Y N
Data set reviewed against historicap? Y N NAData set reviewed lot reasonableness? Y NIt yes. by ___ sell. or Y__ _-

In general. were project C requirements me(? N11 no. add comrments below.

C deliverable prepared and reviewed? Y N NA
Deliverables in conformance with requirements? Y N

A-tacri a copy of any corrective action

Comments:

Completed by__ 
Reviewed by

Date 
Date

Distribution:

WHITE - Inc.:alion Services YELLy - Laboratory Coordinator PINK DC >O P~l< Dv. Aoministration

Figure 12-3
DELIVERAELE CHECKLIST

-:ENVIRONMENTAL SCIENC
souas: ss.& EN'GINEERIING, INC.
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13.0 CORIECTI\'E ACTION

Corrdctive action is ncessnry when any ineisuremem syst m fails to follow this LCQAP.
Iterns that may need corrective action range from a minor problem of a Field lean
member failing to sign a field form to a minjor problem of -n analyst using an improper
analytical method.' For this reason. corrective acion protocols must be flexible.

13.1 ANAI.TIC:Al.

In general. jiems nedinc correctiv.- action f'l into thre: L etin c:aecories: short-
term. long-term: and QC; each item requires ditxren :ction.

J3.1.3 SHORT-TERM CORRECTIVE ACTIONS
These actions consist of minor and matij or problems tht can be corrected immediately.
Examples include failure to dai: nr sic n a standard form. incorrectly preserving s ample.
and errors in data entry. Corrective action is inii:ued by verhailly calling atention to the
problem followed by written not ifc:at ionl

13.1.2 LONC-TER:\ CORRECTI\E A CTMI.NS

The actions consist of minorI and n1ajor problems that require a series of actions to
resolve the problem. The actions to be taken are coordinted by the Project QA
Coordinator or L:bor:norv QA!QC Mnigcr. :nd a Q.A corrective action and routing
form (Figure 13-1) is u sed to track the action. An ex ample of tlhi type of corrective
action is as follows:

Problem--A :iboratory ainlyst fCiil. to calibrate :I pHi meter prior to use.
Corrective Action--The prob im i., identi fied by the pe rson oringinating the
corrective action. responsibility is assisned to n appropriate person (may be
someone othetr than person failig to calibrate the instrume). re-training of the
analysts in the use of the instruntit is required. and the instrunent is calibrated in
prior to the next ana lysis. ThK Prije-t QA C:ordi:tt!r or the QA/QC Coordinator
audits this process to assure th :it it i., completed in an expeditious manner.
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13.J.3 QUALITY CONTROL CORRICTIVE ACTION

Consists o! corrective action followin a n Cnilue to me t QC criteria specified in this

LCQAP and the nalyrical methods. Actions tktni consist of two types: those resolved

within each analytimal department and those resolved uttside the department. Examples

outLIininl the differences between these two types of corrective action are as follows:

WITHIN DEPARTA\ENT ACTION

OC Faib:e

Tunin? results for GC/,\I.S
fail criteria in M:ethods 624
and 625

Standtrd curve correl:t ionn
coc tficiemt is lc>y tlh:mn
0.995

Sanple reponse fnlls out
side calibrainn curve

AnalYsi r'e(Lunles nrm

Andvlys imvestimates problem
:md r-run> curve and smnnples

Anmlvst dilutes sample into
ran1e ot curvc

OUTSIDE DEPART:\IENT ACTION

[Deirt nem Action

Holding tim are exceeded Not i ty Projict iManager. Laboratory
C(ordilt:nor. and Project QA
Coordin:ntor: resamplinm may be
nmce>>:try

Thze corrective action procedures tilt will be taken by the Gainesville Laboratory
followin c. a failure to leet QC criteria Spcilid in this LC:QAP and the analytical
methods are suumrized in Tables 13-1 throuah I3-6.

Corrective actions in the laoratory re docutieted and tracked usino the Corrective
Action Form (Figure IS-.

Corrective actions nm:1 be initi:ted for each neaurememt system (individual disciplinent
by subproject mancrs or other r1punsib 1 individual suclh u, the Labor:nory QA/QC
vanat. Departnt :lanatcr. or Diviimn ;\ l:m:tc. Th Project QA (:octrdin:tor.

rena .>m;Amion
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TabI: c.i. um )yo Correc:ve Acti'n .'rucvjiure ,\(r cI. An-dyze by Criiphib Furnace and

Cold Viipor Atcmic Abscrpimi Sprscpi

Quality Control

vrijiction stz d:i rd
(ICV)

Caliriocn ctin\ (I10

Ciiiciin ciriiC

.:'- I U t tru v) Iur

< I.3-)

Rerni .tndcird, i C still
Iu if cntrtil, riilirac

I flro i. tiprces in

rtb~ly: th btnk.

O~~~w'.~ ~ ~ .V-lcl~r "
s.ttnIId rJ:I1- . j sill n t1c cit
contrii . prvpxia ncw

cjibincic~ sc:knJnrds uind
ricncbhrac tbe instrUImcni U.,

toccmcent whyii diatt are
c -p 1le

Cilibrticic tcuriie

\ei Ciatiurn sicindardl
(CCvt

NIhd k (N

- rt I u ic \ue

< twu tImcc DL tlixced in
-< D

Dilite acnd reinalyze
within thr ctlj'nra but curve
r Uteordcumcn; w hy d .j ,

r cc cit i i r:: lysis is

ic c fsliv.

Rerti s;wJn:trd. it siii

it cicrlrcl. rc-ca)ibra'
mCtm-t cdj recxxalyz-

run since last
:ic s j :ut h: C C V .

Detrrmine the ctciuse c:
the 1l:nk prohlm. rtediest

i eCe~s r y, or docIment

why :iti kre acceptihle.

'I

Accepen Crieria Correc:i%-z A,;1ion
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Tible li- . SuIIm,(rv ii Cirrcctie Acto Irocejorms lor \Irtals by Grxpite Furnxce and
Cold VIr Atomic Ab joiiii S oismipv lCiintid. P. 2 ot2)

Quality Control

Standxrd matrix spikec
(QC chezck sItandarj)

Sample mnyir spike

Sxmplc mial i'. pi

Accept:m:c Criteria

Ste Table 5.2 1r, rn-

redv ery Vt d ntrl limis

See T:ble 5-2 (ir pvr ceni
reover\y ot ri ih ooo

S-.t.- ,IRP

Correctiv: Action

Deterino and corrcct
prublem. redicest and
rctn):lYze s.'cmples. it
irce5s:i rv. or dnctomen twh

i~~t:re :icceptaible.

Jst:11 dard m:itrrx

analyt es : re with;l control
111111s. qaiythr d;(ta. It*
n t. determine and corrtc; the

priiblem. rediest and
re:mlz saimpei. if

neceC..:ird. hr diioument whyl

d:i ta are addeptltble.

It st:md:ird moitrix spike
:to:iytes are Within cint C

ni t. determine and ercde: tn::

1iirleim. redices: and
reaniil yze samples. if
neyessamry. or doctimen twy
d:ita are acceptaible.

Note: DL = detetitn limit.
RPD = rei:ov prvcent dervn.y

Source: ES .
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ThIw Di-2. Su:r\ rr Cr A Prur r MeIads AnilykeJ ny Iaduci ::iy Coupi

Qua !iCy Conro A~can.'me Crit.riaz Correiive Actinn

(ICV)

Cairunii 11:mnk (ICU

Interforoncr check
stundxrd (ICS)

Contin tinl V:ibr ti 'n
veri te xi E!n )
(CCV)'

I + /- h.* .' f r2 a

u I.e DL I d in

i- .i -; III

Rrrun stxndard, if still
n t ui iin rol.

rZeilrhnra in~rum-nst.

R rin thru hslbmk . if Sti

Dnd r-:minr ly2z thr hIInk.

llndi prnIMJif tiln

Rurun s:umd:rj. if s:i~l

rnc-tl rn ircumnt -

:rujuis run sinCe (- st
:uccpuule CCV hr

4uerp1:le.

Dtctrmine lhu vuuuu o
thlt iu1mru prrrblemu:

redi'u.t srm-r Is if
nucussuury nr dncum::ont

xwih dJatuu :rrt Scceptruble.
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Txble 13-2. Summirv is! Cnrrecui e A niInr CWdurs r NI e!i An:Ilyzd bY InJuc tivtly Coup eJ
PIlismai Emi.<sinn Speirctp (Conimnued. I-:g.e 2 ni 2

Qulity Contrml Aceplnce Crileri Corrcctivc Aclion

Slandxrd m:triN spike SrC TkN-I 5-2 I ir peren! Determine and correct
(QC chv-,k Statnd::n!) rcvy Onlrol 11:11Hem rdget n

reanxlyze snrnples. i1

SampI: mari.\ spike Sec Tahle 5-2 CL pece1II I L:1mdard m:ix

r
recovery c ntrol win d:n:l irc ti

th d::i . IF not,

ctsermine and vorrct

prmblem. rearnwyzt

sape.if necessary, or
dcu men( -why dtx xr

eccepcable.

Slmplc m:arix splk Se T:, - 3-2 fr Nl) I F st:tLmtrU mxlrix

cL 'II rL Lmits. qIudli y

the Jat:. 11 nL .

detirmine and currvec

(he proilemn, re:tnklyze

h sapfles. if'

e ceS-:ry. n oLC mnt

why d:itk xre ccetb

Noic: DL = Jecetion limit.
RPD = rde:;ie percem difrenClhe.

Sourcx: ESE.
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Tabl 13-3. Surmm:,ry CcrrH\, Actio frcerdur&s Lor Invr-:ieis. Oil id GrcsI, Petroleum
Hydrtw'rbuns. ;nd TO\ (CCmimtvj. flgt 2 I 2(

Quality Contro Accvpttn-.: CrItri: Cnrrecti - Action

Standard matrix spikc Scc TAblc 5-2 ftr pero-tr:i Darmine and correct
(QC chf-d: stm :r)rc-ey-o rilm mpo e .r-:,.:dy-zr szamr!:Iz ;1

cesry or dtcliment w.Lhy

Samylz m:(rixN slpi):- sr T:11,1 3-2 Cor pervCemIfs1n1r mn:Irix

rv,,mvery c tmrol lin ny are within control
limi s. tuM li the. dXtH. It

n1H. J-1crin:l; ;ind C(rrecv thnt
1  em. reaxnfLl vze samples. i

nc~esNIry. ir dicumant why

:1a re x ,:c-it:ih .

Samr e mArix pike See T:hte 5-2 lor PD It stndzrd m-irix
duplicke cII:r1, lmi ' ;n:ytes xre within cuntrol

lim t", tuitt111y th:: dJ1:1. If
nlot. jzicrminz ;ind cm rrc the:

pri i. rcfintlyz fc the
:mples. it. ne1rcssxr. or

di 'lUncni\ why the dci Are
;iccepi:b 1.

Note: DL = dzeiecin limit.

RPD = r-pblcxte percet differvnce.

*Sample replicxte IS only reitired ur reidue. pI1. Spwcil1 c1dIctivity. td )tridity lys es.

Source: ESE.
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ti l. SumI:iry CrrV 1 1iv- Action Pro c Idurcs fIr R: tIIItI,.

Bicktround check

Pzribrnancc che , Sce Sectiin 9.4. 2

(Ii.'ted in T1:e 4.4

See TM'le 5-.fo RPD

Se TabIe SC ~ p-en

se Tabls SC-i fi erXent

ChtIvK :mId eCi:IM tht instruWmnC and r'peti

t h bvk .ro n~d .hLek.

hinst rumnt ;ind

Dp litr n c- fi n :itlc- of the
Numk probir.1m, rz::1 yzc ap~.i
necess~rv. tr llumon whv dat , At:

problem %.2nvy samlpic. if ncc:Ss:try.
fir d um n w y :I re c cetb

:111n d corlrect tile

or dtwifimeil %Il\ hy d tal ;rz cc-cpt:thl'-.

Quality Control Areeptance Crikri:: Corrective Action
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Taihlz 13.i-. Summary oy Cirrecri\ Action PricedJur-s lor loaionociLJs

Qt:alit\ ControI Accpt:wnc Crit-rix Corrcliv- Action

SarnpIZ natrixj srik
dcJup! idL

Sc- Tabl, 5-2 for RIPD
c nim ril l im l

DI-krminc an. correc
pri rlrim. remn:m!lyZe d .mrples,

nrct-ss:ury. or docmn::nt why :
ir I A c t :1 If.

Not:: RL = rlpirti mit limi
RPD = repmi :1! jercem diI!'-rmcm

Soiii\e: ESE.
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Tabl) !3-5. Sunnn:ry of Corrlctivl Actinn Pr mdures fur Or:i. An:ify.d by Cts
CbramltN.raphy and Hi-i h Pre.ur Liquid ChrAmc ra y

Qualify Cunfin! Acclptancr C rifei Cuorra-iiv Alio

Caibration curvr

cnrrelAtion cne fCiicnt
> 0.993 Rlrin oaflralin

Slijli.i i C iuu r'
cnniriil. prepare n:ew

rccaifirtaie IIh inslrImenI. Cur

Lb ciumu g Vh thr dafi :irr

ICC pal.

Caliba titn vur 

Coninuin cklibrtil jl

stznda-rd (CCS)

MNI lhd blank (NID)

Ni)chod blank (M )

N D , i - '-25 l !I: m

+/ fI , if Sl:ims :ud inili:f

*feiiilll fll' HPLC

< lfhiulm Ie timues IL

(lpictd iin Tnhbu.> .- ) to .

-1 3-.13. :md 3.4-o tf i 3-+)

i *'re:iI r t m li i tm--: DL
(lislrd in T:1ibl-s 3-3 :Ind .5-7)

ir mth-Iyn chltrid-..

Ir nI*o. ll-. ;Indr
an~yts us h .. wotiesDL

Dilitrf and r:mf z
ds:mi llwitlln fefd i

R ln Stndarud . if* Snit
i f ii lnto. rrcalibralr

Ju1:iinl and ran

Slmpf- \whill hist CCS is
I:ccptahb. o r d(iciumn-I( why

daifa ire acrpiablr.

DrIrrminc and cmrrict

if IIIf bl-a- priblrn
lcein:ifyar fth: Setupl if
nr cessatry. wr do,.ume,,nt wkhy

d:11:1 air aCCepfii fblk.

Ru:mwfyzz ;Anclther NIB. It
u 8cjund Mi xc=
-ruru~i. cfr:un and
trc:ufibr:ilr an:udylica)

sysirm tir dociumiunt why
dl:a iii: iuCCe
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T .>e 3-. Summuary Cnrreciive .Actin pr2 eJurn f' Ory~.:i. An:21\2.J iy Gas
Chrom:2ngrnphy :n iih iPressure Iquid Ch romC:bvrah

Q uaicy Contrui .Acctpt:mner Cr~i-ia CnraiLve -t

St nda lrudn. m ri'x .pi ke
(SP)

Sanmplv m:tri.\ ,pillv
dupkicsk

Surroni tes" (.%UR,

S-. T' ,kv- 5- (. , 3-11. -

3-15. n - o - Srp r n

Szv T blh.z 5-.4 ,- -o . 3 - 6 o

Sc-v5 :3 -a . 1., - 1 ( p r t,

-5.:m1d 3--Ju Io 3-01 Ihr Ri*

Ti T:bljs 5-1.. 5-20. :mJ

2.t 1fo l r nlrjv r

D-!rmine xnd enmrrrcf

t -pr nIcm. r :rn i 'vz z

documni why d~ati Arc

and tsaewilhill
co tr lli it .quAlity th:

cm-rr ,t llhv probcem. rc-2n:,yz:

wh , v n k[w 1 kat r c

:Dy : P r,- within o tn

cf nri iits ll . lI t' no:.

crrecyzl vi ro lm.rah d r
su -a ls i o id n cs ry.ri or

acdejpti hr:.

Ioumn why datk rnre '

N22nf2Ibls. Ifvs1r.
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TabL 1:5 Sumi:rY nt Cor,=c[iv AcI:( ?) c: d r-s rOr!:mn s Ani lyz2d by Gis
Chrom:srucr-y and -iih ?rssure Liquid Cr::'r:iphy

(ClntinuedJ. ?ac 3 f 3)

N t: DL = Jrtz -ion limit.
CC = v:ts hrom:ilr:tphy.

HPLC = hih prrssur liquid Ihrtm:n::phy.
NPD = nitrf*-.c-n- I'lsph1 c rlj dc-Irkler.
RPD = rrl:aivc l;rcenl dIlTrgacW.

-urr-s \/:urr V I will (InlY 1'e ,.U : spi1;i I ic d 1bY (h-: l -tIhw .

Sourcc: ES2.
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T 36. Summy(d Cccrrectivz A ,:'ntcr? .Jcr. ior Orcanic. by G:c Chrcncrphy/M.ss

Sp::trol mtryIV

Qu2!ity Control Acrpt:mhc Critcriac Corretive Act tn

D ?TPP or ::'B

nst meIt nin (NI

On - ont tJily I

MethccJ blank (MNT

Sen T::bh S- I r tcrninc
erctenc::

R s (f CCCs :trr <23

RF, in th i clili:ll 11: cccn

< cc ioin, Ohw DL tic t'cd it,
;tch!e . 3') i orscicch*acilc-

RPtunc instrmcint

til within crckric.

st n a d . I' slill oil:
If Ccrt-ria. prcp:cre nrcw

.calibrhiccicn stccndcrdN ccnd'

rercc stcindiird-c.

<cruil st:cnard, if ciill
cut cc cc nclrccl. (z rcun

cabr:ctic ccrn. ir
dcumcicinct whyc dc :s ccrr

acethc.

clucc:c thcc icpcct 
ihc pres.cc cci ccny

rrctl:C Oc Wc t.:Vic

icic:tl\(sx :: hicic c v:

ccii ndye incc h

mcccivtrt w1n%. ithI

phtiicte mccy ccc

Icc tccli. Rc trh. ct
111n1y r p1yzc sampl c if
prcsccccc ccf IccrceI

cii:iiytcs care un:<iecptccbl

ccr docmenI whyi dicIc

Ecick criccnd cctbhntrci n

mc:cy ihC cppliicd.
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TabIe 13-6. Sucmmicacrv ct Cccrrte: i\ A-ti c H (rodctS fr OrPxvn.s 1y Ga Chr matiraph
ctir\t ( Cuuncnce. Pct 2 cci -

Quality Control
Acctpimcir Criteri:t

C~crrtctice Ac~cn

Mettnod blcanrk (M\1)

Surron.at: (SUR)

Su)ndhrd m:cri. spit

No Irhtcdr m3 hc MCS
DL (Iisfed in T:j' .c . 3-

tms DL (lisied i T::Nes

5-i5 cnd 3.;7n

contr il imi

Sr- -r-. T:. :m3.

ccc rii It 1,

Rt:An:tly.zt 2nnohtr MB.
is.:cnd M\B exc~ces

crcir. it, ccn ccncd

.atcl r ccccccinia c-h

it' sucrrcc:csin th MB

cr SP cr '.ii4 Uij.~

r%:111:41vze scImpics wih

cririm or dt:,umctnt why

cccctrcr-;:r in t MN3
lif: lifth vri-lu i

not Wilhi cciirol imcs.
L.t-irminc ccncJ corrt:-t

01- pr(IbI-1m.rexat
:cid r-::c:i Ivzr the

s6mlcicit. II ncy-cssccry ur

iccepucibhi.

Corre-cti-c Action
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Tabl 13-6. Smm:try Ill CwrreciIvc Aciion Prtcedures rO:gnicN by G Chrtma;tography/Mss

SpQLirome-iry (Coitinii zJ gi 3 l 3) .

Qua1iiy Con:r I Accepxnce Criieri:t Cnrrec.i v Atin

S:: Tables 5- 14. 5-3Ci aind

Scc Tkhlcs 5-14. 5-3. :m.

5-.1; fr i 'toll mis

SarnIl- matrlx

salp l llte

F lsta)nkrJ mxTrix spik::

~P' tnt.J i lt L 1:ii bi

(hn iIM III Spi it'iom ouz-r within .;Ait LrnIa. qi th QC.

Jtt-m n t inJc .rt-

dIynt.jnt uidcrroci

thr M t r ci, ici

\wi lth l di kri . gi liir

hii it a: .c fnl bIt d
If in i z ct dk r

(11= :ti., It' hi i QCS

cititrillinit xncicirw
IIIh pr(IbI tiii. r n:<X I yzt

lth: suiiipls irdoumn

why othIIcm whya re k

n cheM : cfz.

Noi: DL = diirciin limil.
RPD = rrlbivr ptrcent ciutVrenis.

Source: ESE.
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Laboratory QA/QC Manager. Laborz:ory Department Nznager, or Laboratory Director
will be r.sonsiblt -or 2pproving the corrective action.

23.2 EXTERNA L SOURCES

Corrective action may also be initiated from exiernal sources. This nay include

performance sample results. split sampl:s. audits (onsite or FiedJ by EPA. HRS. FDER,
USATHAM.._ _A__ AP NEESSA. er. \d mr t d Corrective
actions recommended by agencies such as EPA. DER. etc. are prioriized, promptly acted

on, aid overseen by the Project QA Coordinator or Labornorv QA/QC Manaaer.

Actions taken to resolve the problem will be documented and kept by the Project QA
Coordinator or Laboratory QA/QC Manacer.
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14.0 PERFORMANCE AND SYSTEM AUDITS AND PERSONNEL TRAININC

I14.] INTRODUCTION

Two rypes of audit procedures vTlI he uoed to nssess and document performance of

Iaboratory stafl: system dits and pwrfwnm:nce wudits. These are performed at frequent

intervals by the Laboratory QA/QC Coordinator and QA Coordinaor. These audits form

one of the bases for corrective action reqirements and consiitune a perrn nent record of

the conforiance of me swotwiu aywt o t QA rwqu irmn1i

14.2 SYSTEM AUDITS

Systen audits :rc inpoction:. of tinin stauu. cds. QC d:at. calibrations. and

confornanc: to SC)Is without the ;:nalysis of che:k sampes. System audits n
performed qutteriy.

The system audit protocol for the ibwr uory is suninarizzid as fCulows:

The QA Coordinatort and Labor:Itur\ QA QC Minatr or di wnee wil perfrmt the

laborntory system udit usint the chklit in Fiyurcs 14- dhrough I4-4. The documents

to be reviewed

.Parunst'-r :mnd:'or labor~lwry no( :hoo'ks:

. Instruient locbook\:

c. Sntple on-itn. dispening. and lnbcling for :mutysis:

d. QC: criteria update for spike recoveries: and

e. Verify dtht de ficinncis in the last audit were crrecmd.
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SDction No.
- a: 'I

Dea.aen hC.

yE Z s S H

1. as the check-out shtet bting used properly?

2. 7:s an 5 .0. ?. fc- sz= Die zeceipt, Storegt, .
;nd trackinq vial

3. Are the rz=ple tfin r-:s cn=pleted?

5b. Is appropr_;a te Correct ive zction tak en for any
Cu:-of-control reafin;s?

.he sz::.Ples pCPe.-ly label e?

I'

Roo-n h,.

Figure 14-1
AUDIT CHECKLIST FOR SAMPLE STORAGE AREAS ENVIRONMENTAL SCIENCE

& ENGINEERING, INC.

sa.-Ple Storage Areas



L-CQ

Dac

Oe Me r. )Z 1: 
Roo -'0

Sa pCe Rece*v;

IHs o

-

Figure 14-2
AUDIT CHECKLIST FOR SAMPLE RECEIVING
AND GLASSWARE WASHROOM AREAS

S-O Jet:: ESE.

ENVIRONMENTAL SCIENCE
& ENGINEERING, INC.

£

--

. s an S.O.P. for receie4, trssez to
stoeage areas tvail2ble?

2 Are the trching for::s Co=Diete7

Co ,ns:

Depaemenz :o. ?.oz No.____
Classware 4ashroom

. :s the azea Clean?

2. A7e .0.p.'s avallable? -

2. Is clezn glass.sr-e szorez so as to dvoic

Cc::=en S

P? 292
n Nc. 14
.Lc 79



SaPle ?reParat:on Ares

-. Are rer2gerator/freezer te erature .cos nti. ned

2. Are zppropriate correct ve az-tions taken for any
OUZ-Of-control readings?

St ion No

D:

so

7-
. Are the balance calib-ztion lo;s zzinzzined dzily?

S s assvare stored so s to rvojd contI on?

S. Are sa1Pies and reagents stored so as to avoid
Co~n s inti on? _

6. Are the work spaces clean and organi-ed to avoid
cross-rontomination and C- ple-hzndling errors?

7. P-r'Prae S.C.7. 's*.''-'-c?

e. Are inst ten un lo;s a n t -ined? (Org. ext.

9. Are nstruent anm n ne og;= o.nt4ned?

10. Are the standard prepzration legs co=pl-etely filled
out, including prepzrer nd revieter signatures?

Are the szmple preparation lc-s co=pletely filled
out, includin; preptrer and revie-er natures?

2. Do all log books have control nu=bers?

20. Are doceu-entztion corrections =ade properly?
(A single line through ithe err7or, the date the
correction .as =ade, the correctors initizls, and
a short explanation or correction code if necessa-y.)

24. Are :eaqetns labeled vit h the date teceived, date
opened, and expiration date?

15. Ae.extraCts labeled properly?

16. Are properly lobeled taste containers evzilable?

Co. enta:

Figure 14-3
AUDIT CHECKLIST FOR SAMPLE PREPARAlOH .C
AREAS -NVIRONM NTAL SCIENCE

& ENGINEERING, INC.
SOURCF: Es

I-



='C- Z.,

LCQAP1292
SRoo- N- .D*ortoent Ho- oo Das g).

£1e Azalsys Areas - 5o-

2. Art tP;7Propr;Zte COrreCtiVe ZCZ'*ons taken for anyout-of-control readings?
a~ane cll braaonlogs =aintzined daily?

. Is 4sssvare stored so as to tvoid contamination?

Are ss=ples and standards stored so as to evoid
nta=ination?

9. Are the cwork spaces cdean asnd orqanitd to avoid
cross-cont4=inttion and ssople-h Jin error?

2Are eP.propriate S.O.P,.'s availabl1,?-

. Are instrument -un logs OaIn-.jner?

9. Are instruenz zsIntenance logs zaintzined?

10. Are the standard preparation logs co=pletely filled
out, Including preparer and reviewer signatures?

11. Arthe as=ple prepzration logs corpletely fialed
including p-epDt7Cr and revieer £ignrtures?

3. Are documenztzton corrections =6t pz;opely
(A single 2ine thzough the error, the date the
Correction was =ade, the correCZ07s Init;4-S, tale

m hr eXPle-.ZZion CZ correcZ-;on Code -;f nece~sszy.

14.- Art -,ze-.nzs lzbele4 vith the date received, date
date opened, and expi:rtion daze?

5. Are poperl beled solvent vaste containers
avColble?

co~L Ins

SuO:!; ESE.

*1
'-7

Figure 14-4
AUDIT CHECKLIST FOR SAMPLE ANALYSIS AREAS

-e -

ENVIRONM ENTAL SCIENCE
&ENGINEERING, INC.
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In zddiiion. ihe L.h rmnry QA/QC C rdin:nor or QA Cnardinmor mny nmonior
analyses randonly o ae ndherance to .pprved analyticad inlihods.

3. Final Reports--The Project QA Coordin:nor may revitw all final reporls 2nd
del ivr: bles bmfore [hey ara sento the clinu.

The Gninesville LabOr:ucry is eternalIV adied reg ro:, ly by the WHlowing agencim:

I. St of FloridcDl arte of, H -:111 :11)(Ili~ ir S r ic s

01: "f\New Jcr>e\ De~It~run2I oC lEnviro~nmcm: 'Proit.cion :md En-c
3. Stae of California Dtpanrimm of H.:th.

.St:e of Ucih Dzpainmn( of Hcalh.

5. U.S. Army Corps of En inzr .

6. Ame:ricain Indusiri:d yin A ,soci:iim. indi

7. Arnm Environi nt:no (Cnor A AEm ( (frmrly L'.S. Arm Tuxi- and

Hnzardou M:neriaL Aza

I.3 PERFCR\LANCE A UlMS

The rsuhls of inswlahrnmrv studies may he nvalun.:d by INh Prciject QA Coordianor as
Pa of 1h1 performance audiis. This evalu:aion is zirtomI :n lcas quarerly. ESE is

prticipating in the following profi5nv prc.rymns:

S.K N:iirn Instifute of Cccnpn imnil S:lct\ and Hc:nth (MIOSH) throtrgh its
ProIlci-ncy A'n: m:dyt:*i inm. Prmomr:ln OT .

2. EPA \V:otr Pollutin :mnd \\:ner Supply proficiency prour:ins.

3. EPA Radiochemistrv lmimrcomprion Siudy and Ulind Icrformanct Somples.
4. Sntne of N>$w York throuh i Envirnmeni:d Lahor:nory Approval Progrni

(ELAP) for public drink in wncer and environmni :1n a mples caegories.
5. Stie of California Dcparnmem of Heith.

6. U.S. Army Corps of En ineer
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7. U.S. Dtp rntnt of Entriy's Environmenutl Mi suremdnts Laborntory

Qunlicy Assessment Pro.rlm. and

8. U.S. Depnrtmntn Of Entry 's Haz:rdous W\Vste Rmediil Actions Prograrn

(H AZ WRA P).

The followinz licenses. accreditmtions. certificmtions and vnliditions are held by thL

Gainesville Laborniory:

2. Stmt- of Floridi Department uf Hnt:ih :nd Rdahhifitativc Srvicts for

envl irOfl~nr n:nd drinkinc :r analyses.
3. New Jersey Dcrient of Environntmal Protcction.

4. South Cnrolinn Depar ment of Health nd EnvironmentM Control.

5. Stnte of Fioric:i Deparmnmnt of Halth nnd Rhlubilitative S: rvicts for

R ad nchc mtistry.

6.S~eo Clfri Dpiueof f ethSr ice Or hn:irdous watc stin.-

7. St:u of Te nncss DIpartmnt -I Hahh tnd Environmntmt for drinkin wat r

and undercround storano testin2 nnalyscs.

8. Stattc of Utah Departmem of Health.

9. U.S. Army Environmennal Centr.

10. U.S. Army Corps ot Enginttrs.

11. U.S. Navy. and

12. U.S. Depnrtmntt of Entrgy's HAZW'RAP.

Petr revicw of III dcli\vcrnble reports and d:tta will le p-rtOrmtd by technicnlly qualiFied
individUaIs from tach najor discipline rprcsettd in the dtliveraible. Fizure 14-5 is a

sample Delivtrnhle Rtvidw Sheet.



S con No.
DP

L~ ~ ~~- - Em L E 3LE REvI vsL-iEE

C Dmu 71//9

-R VIE C-C<'S EO IRD REVIEWRVI

DELIVERABLV RVIEW SHST
VNVICONM NTAL SCIENC

*(Y7F NGIEERN0r - -

& ENG N RINI INC.
SOURCE: ESE.
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14.4 PERSONNFL TRAiNING

Tht Gnin:svillt L:,boraory personn Ir tj r:1indcl on henldUh and sanety. QA/QC

proccdurs. analyical m- ihods. and it Iihnratory drun rnngenent system as spdcif*id

in the Iaboratorys SOP on prsnnril trainin2 (SOP-A521 0-004). Ntw personntl 2re

trained prior to performing any acaml Iabornrory work. Lahorniory p:rsonn2 are zlso

required to auend tht h:anIh and s:if*ty and labor:uory QA/QC procedtures

re reshercurse> Ol:. will b- offtrcd ye-.rly. Thi trainin- int each laboriory p&rcnni

ihe Lai-or:nury QA:.-QC. Conrdinmnor.
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15.0 QUALITY ASSURANCE REPORTS

Activities and actions to ht reported will include:

1. Results of oncoin per formunce. systiens and anlyticul method audits. and

2. Dati quality review and s ini Fic:ilt QA!QC prolems with proposed correctiVe

The Laboratory QA!QC M: In:igcr rponrs th rIII,- of thesz :tvitie to the Gain sville

Laboratory M:man me n nt. The Q.A!QC reprt is dune On a u:Interly hasNis or imimediateiy

upon discovery of a problem requirin2 correctivo act
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CirAIN OF CUSTODY RECORD
PROJECT NAME_____

CDM Federal Programs Corporation

Field Log Book
PROJECT NUMBER_ Reference No.

SAMPLE NUMBER

---------------

I ---------------
---------------
---------------

---------------
---------------
---------------

---------------

---------------
---------------
---------------
---------------
---------------

---------------

---------------

DATE I TIME I SAMPLE LOCATION SAMPLE
TYPE

ANALYSE NUMBER ILOG.
OF~ BOOK(

CONTAJNERS I PG. NO.

I I I I ~'-(--(-Y-(-(-{--(--~~-I

I ____ I _

-- --- i t I

I I i1 1 -4 I- - I I I 1_ I I-__

REMARKS

SAMPLED BY (SIGN)

RELINQUISHED BY (SIGN) RELINQUISHED BY (SIGN) RELIN5UISHED BY (SIGN) RELINOUSHED BY (SIGN) RELINQUISHED BY (SIGN)
0D 02 02 0 _ _ _ 0_ _ _ _

DATE/TIME DATEIME ( I ) DATE/TIME ( I ) DATE/TIME ) DATE/TIME (
RECEIVED BY (SIGN) RECEIVED BY (SIGN) RECEIVED BY (SIGN) RECEIVED BY (SIGN) RECEIVED BY (SIGN)o _ __ _ 0 02 (D_ __ (D _ __ _

DATE/TIME ( I ) DATE/TIME ( / ) DATE/TIME ( / ) DATE/TIM ( / ) DATE/TIME (

METHOD OF SHIPMENT SHIPPED BY (SIGN) RECEIVED FOR LABORATORY BY (SIGN) DATE/TIME

I I 1 1 T ~' r r

-----------
----------
----------

----------

----------
-----------

Fv i
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ER 1110-1-263
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1.0 OBJECTIVE

Due to the evidentiary nature of samples collected during environmental investigations, possession
must be traceable from the time the samples are collected until their derived data are introduced as
evidence in legal proceedings. To maintain and document sample possession, sample custody
procedures are followed. All paperwork associated with the sample custody procedures will be
retained in CDM Federal Programs Corporation (CDM Federal) files unless the client requests that
it be transferred to them for use in legal proceedings or at the completion of the contract.

2.0 BACKGROUND

2.1 Definitions

Sample - A material to be analyzed that is contained in single or multiple containers representing a
unique sample identification number.

Sample Custody - A sample is under custody if:

1. It is in your possession.
2. It is in your view, after being in your possession.
3. It was in your possession and you locked it up.
4. It is in a designated secure area.

Chain-of-Custody Record - Form used to document the transfer of custody of samples from one
individual to another.

Custody Seal - A custody seal is a tape-like seal that is part of the chain-of-custody process and is
used to detect tampering with samples after they have been packed for shipping.

LL1 1rj)JA kUKF.2 UPK ccma 1nu prtgPocuc
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Sample Label - Adhesive label placed on sample containers to designate a sample identification
number and other sampling information.

Sample Ta2 - Tag attached with string to a sample container to designate a sample identification
number and other sampling information. Tags may be used when it is difficult to physically place
adhesive labels on the container (e.g., in the case of small air sampling tubes).

3.0 RESPONSIBILITIES

Sampler - The sampler is personally responsible for the care and custody of the samples collected
until they are properly transferred or dispatched.

Field Team Leader - The Field Team Leader is responsible for ensuring that strict chain-of-custody
procedures are maintained during all sampling events. The Field Team Leader is also responsible
for coordinating with the subcontractor laboratory to ensure that adequate information is recorded on
custody records.

4.0 REQUIRED SUPPLIES

* Chain-of-Custody Records (applicable CDM Federal forms)
* Custody seals
e Sample labels or tags
* Clear Tape

5.0 PROCEDURES

5.1 Chain-of-Custody Record

This procedure establishes a method for maintaining custody of samples through use of a
Chain-of-Custody Record. This procedure will be followed for all samples collected or split samples
accepted.
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Field Custody

1. Collect only the number of samples needed to represent the media being sampled. To the
extent possible, determine the quantity and types of samples and sample locations prior to the
actual fieldwork. As few people as possible should handle samples.

2. The field sampler is personally responsible for the care and custody of the samples collected
until they are properly transferred or dispatched.

3. Sample labels or tags shall be completed for each sample, using waterproof ink.

4. The Field Team Leader determines whether proper custody procedures were followed during
the fieldwork and decides if additional samples are required.

Transfer of Custody and Shipment

I. Samples are accompanied by a Chain-of-Custody Record (see Figure 1 for example of
Chain-of-Custody Record). When transferring the possession of samples, the individuals
relinquishing and receiving will sign, date, and note the time on the record. This record
documents sample custody transfer from the sampler, often through another person, to the
analyst in the appropriate laboratory.

- The date/time will be the same for both signatures when custody is transferred directly
to another person. When samples are shipped via common carrier (e.g., Federal
Express), the date/time will not be the same for both signatures. Common carriers are
not required to sign the form.

* In all cases, it must be readily apparent that the person who received custody is the
same person who relinquished custody to the next custodian.

* If samples are left unattended or a person refuses to sign, this must be documented and
explained on the Chain-of-Custody Record.

2. Samples will be packaged properly for shipment and dispatched to the appropriate laboratory
for analysis, with a separate custody record accompanying each shipment.

3. All shipments will be accompanied by the Chain-of-Custody Record identifying its contents.
The original record will accompany the shipment, and the copies will be retained by the Field
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Team Leader and if applicable, distributed to the appropriate sample coordinators. Freight
bills will also be retained by the Field Team Leader as part of the permanent documentation.
(Refer to Figure 1)

Procedure for Completing CDM Federal Chain-of-Custody Record (Refer to Figure 1.)

1. Record project number.

2. Record Field Team Leader for the project.

3. Record the name and address of the laboratory to which samples are being shipped.

4. Record the record number and total number of records being shipped for the day.

5. Enter the project name/location or code number.

6. Record overnight courier's airbill number.

7. Note sample type (matrix) and reference number. Include reference number on the Chain-of-
Custody Record, box #9.

8. Record sample identification number.

9. Enter the reference number from box #7.

10. Enter date of sample collection.

11. Enter time of sample collection in military time.

12. Enter an X in appropriate box for sample designation - composite or grab.

13. Samplers must enter their initials next to the samples they collected.

14. List parameters for analysis and the number of containers submitted for each analysis.

15. Enter MS/MSD (matrix spike/matrix spike duplicate) if sample is for laboratory quality
control, or other remarks (e.g. sample depth).
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Figure 1
EXAMPLE CDM Federal Chain-of-Custody Record
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NOTE: If requested by the client, different Chain-of-Custody records may be used. Copies of
the template for this record may be obtained from the Fairfax Graphics Department.
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16. Record the type of the preservative added by reference number and sample pH. Use the
remarks column if no space is dedicated to preservative.

17. All samplers must sign in the space provided.

18. The originator checks information entered in items 1 through 17 and then signs the top left
"Relinquished by" box, prints his/her name, and enters the current date and time (military).

Upon completion of the custody record form, the top two copies (usually white and
yellow) shall be sent with the samples to the laboratory; the bottom copy (usually pink)
is retained for the project files. Additional copies will be retained for the project file
or distributed as required to the appropriate sample coordinators.

19. The laboratory sample custodian receiving the samples checks the sample label information
against the custody record form. He or she also checks sample condition and notes anything
unusual under "Remarks" on the custody record form. The laboratory custodian receiving
custody signs in the adjacent "Received by" box and keeps the pink copy. The white copy
is returned to CDM Federal.

5.2 Sample Labels and Tags

Sample labels or tags will be utilized for all samples collected or accepted for CDM Federal projects.

1. Place adhesive labels directly on the sample containers. Place clear tape over the label to
protect from moisture.

2. Sample tags will be securely attached to the sample bottle. On 80 oz. amber bottles, the tag
string may be looped through the ring style handle and tied. On all other containers, it is
recommended that the string be looped around the neck of the bottle, then twisted and
relooped around the neck until the slack in the string is removed.

3. One label or tag will be completed for each sample container collected. Each label or tag will
be completed as follows (see Figure 2 for example of sample tag); labels are completed with
the equivalent information:

* Record the Project Code (i.e., project or task number).
* Enter the Station Number if applicable.
e Record the date to indicate the month, day, and year of sample collection.
* Enter the time (military) of sample collection.
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Figure 2
EXAMPLE Sample Tag
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* Place a check to indicate composite or grab sample.
* Record the sample location.
e Samplers must sign in the space provided.
* Place a check next to "yes" or "no" to indicate if a preservative was added.
e Under "analyses," place a check next to the parameters for which the sample is to be

analyzed. If the desired analysis is not listed, write it in the empty slot. Note: Do
not write in the box for "laboratory sample number."

* Under "remarks," add additional, relevant information.

5.3 Custody Seals

Custody seals must be placed on the shipping containers prior to shipment. The seal should be signed
and dated by a field team member.

Custody seals may also be placed on individual sample bottles. Check with the client or refer to EPA
regional guidelines for direction.

5.4 Sample Shipping

CDM Federal's Standard Operating Procedure 2-5: Packaging and Shipping of Environmental
Samples establishes a uniform method for packaging and shipping low-level environmental samples.

6.0 RESTRICTIONS/LIMITATIONS

For EPA Contract Laboratory Program (CLP) sampling events, combined chain-of-custody/traffic
report forms or other EPA-specific records may be utilized. Refer to regional guidelines for
completing these forms.

7.0 REFERENCES

U.S. Environmental Protection Agency, A Compendium of Superfund Field Operations Methods,
EPA/540/P-87/001, December 1987.

U.S. Environmental Protection Agency, Samplers Guide to the Contract Laboratory Program,
EPA/540/P-90/006, December 1990.
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1.0 OBJECTIVE

The objective of this standard operating procedure (SOP) is to define the techniques and the
requirements for collecting surface soil samples.

2.0 BACKGROUND

2.1 Definitions

Surface Soil - The soil that exists down from the surface approximately one foot (30 centimeters).
Depending on application, the soil interval to be sampled will vary.

Grab Sample - A discrete portion or aLiquot taken from a specific location at a given point in time.

Composite - Two or more subsamples taken from a specific media and site at a specific point in time.
The subsamples are collected and mixed, then a single average sample is taken from the mixture.

Spoon/Scoop - A small stainless steel or teflon utensil approximately 6 inches in length with a stem-
like handle.

Trowel - A small stainless steel or teflon shovel approximately 6 to 8 inches in length with a slight
(approximately 1400) curve across. The trowel has a stem-like handle (for hand operation). Samples
are collected with a spooning action.

2.2 Discussion

Surface soil samples are collected to determine the type(s) and level(s) of contamination and are often
important to risk assessment. These samples may be collected as part of an investigative plan, site-
specific sampling plan, and/or as a screen for "hot spots," which may require more extensive
sampling.
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Sediment(s) and sludge(s) that have been exposed by evaporation, stream rerouting, or any other
means are collected by the same methods as those for surface soil(s). Typically, the top 1 to 2
centimeters (cm) of material, including vegetation, are carefully removed before collection of the
sample.

Surface soil and exposed sediment or sludge are collected using stainless steel and/or Teflon-lined
trowels or scoops.

2.3 Associated Procedures

* CDM Federal SOP 1-2, Sample Custody

* CDM Federal SOP 2-5, Packaging and Shipping of Environmental Samples

* CDM Federal SOP 4-1, Field Logbook Content and Control

e CDM Federal SOP 4-5, Field Equipment Decontamination at Nonradioactive Sites

3.0 RESPONSIBILITIES

Site Manager - The Site Manager is responsible for ensuring that sampling efforts are conducted
in accordance with this procedure and any other SOPs pertaining to specific media sampling.

Field Team Leader - The Field Team Leader is responsible for ensuring that field personnel collect
surface soil samples in accordance with this and other relevant procedures.
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4.0 REQUIRED EQUIPMENT

e Site-specific plans
* Field logbook
" Indelible black ink pens and markers
e Labels and appropriate forms/documentation for sample shipment
* Clear tape
* Appropriate sample containers
* Insulated cooler and waterproof sealing tape
* Ice bags or "blue ice"
* Latex or appropriate gloves
* Plastic zip-top bags
* Personal protective clothing and equipment
* Stainless steel and/or Teflon-lined spatulas and pans, trays, or bowls
* Stainless steel and/or Teflon-lined trowels or spoons (or equipment as specified in the site-

specific plans)
* Plastic sheeting

5.0 PROCEDURES

5.1 Preparation

The following steps must be followed when preparing for sample collection:

1. Don the appropriate personal protective clothing as dictated by the site-specific health and
safety plan.

2. The collection points shall be stated, located on a site map, and referenced in the field
logbook.

3. Processes for verifying depth of sampling must be specified in the site-specific plans.

4. Place clean plastic sheeting on a flat, level surface near the sampling area, if possible, and
place equipment to be used on the plastic; place the insulated cooler(s) on separate plastic
sheeting. Cover all equipment and supplies with clean plastic sheeting when not in use.

5. A clean, decontaminated trowel, scoop, or spoon will be used for each sample collected.
Other equipment may be used (e.g., shovels) if constructed of stainless steel.
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5.2 Collection

The following general steps must be followed when collecting surface soil samples:

1. Surface soil samples are normally collected from the least-contaminated to the most-
contaminated areas. Stay outside a specific sampling location until all samples are collected
at that location.

2. Document the sampling events, recording the information in the designated field logbook.
Document any and all deviations from SOPs in the field logbook and include rationale for
changes. See CDM Federal SOP 4-1.

3. Carefully remove stones, vegetation, snow, etc. from the sampling location surface.

4. Carefully remove the top 1 to 2 centimeters of exposed soil, sediment, or sludge before sample
collection.

5. First collect sample portions or aliquots for volatile analyses as well as any other samples that
would be degraded by aeration. Follow with collection of samples for other analyses.

5.2.1 Method for Collecting Samples for Volatile Organic Compound (VOC) Analysis

The requirements for collecting grab samples of surface soil for VOCs or other samples degraded by
aeration are as follows:

1. VOC samples shall be collected with the least disturbance possible.

2. VOC samples shall be collected as grab samples; however, the method of collection will vary
from site to site, based on data quality objectives and the degree of known or suspected
contamination.

3. Label the sample containers with the appropriate information. Secure the label, covering it
with a piece of clear tape.

4. Use a clean stainless steel or Teflon-lined trowel or spoon (or tube) to collect sufficient
material in one grab, over the required sampling interval, to fil the sample containers.
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5. With the aid of a clean stainless steel spatula, quickly fill the sample containers directly from
the sampling device, removing stones, twigs, grass, etc., from the sample. Fill the containers
as full and compact as possible to minimize headspace.

6. Immediately secure the Teflon-lined caps on the sample container.

7. Wipe the containers clean with a clean Kimwipe or paper towel.

8. Place the containers in individual zip-top plastic bag(s) and seal the bag(s).

9. Pack all samples as required. Include properly completed documentation, and affix signed and
dated custody seals to the cooler lid.

5.2.2 Method for Collecting Samples for Nonvolatile Organic or Inorganic Compound Analysis

The requirements for collecting samples of surface soil for nonvolatile organic or inorganic analyses
are as follows:

1. Label each sample container with the appropriate information. Secure the label by covering
it with a piece of clear tape.

2. Use a decontaminated stainless steel or Teflon-lined trowel or spoon to obtain sufficient sample
from the required interval and subsampling points, if necessary, to fill the specified sample
containers.

3. Empty the contents of each fill of the sampling device directly into a clean stainless steel or
Teflon-lined tray or bowl.

4. Homogenize the sample by mixing with a spoon, spatula, or trowel.

5. Use the spoon, spatula, or trowel to distribute the uniform mixture into the labeled sample
containers. Fill organic sample containers first, then inorganics.

6. Secure the appropriate cap on each container immediately after filling it.

7. Wipe the sample containers clean with a clean Kimwipe or paper towel.
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8. Place sample containers in individual zip-top plastic bags and seal the bags.

9. Pack all samples as required. Include properly completed documentation, and affix custody
seals to the cooler lid.

10. Decontaminate sampling equipment according to CDM Federal SOP 4-5.

6.0 RESTRICTIONS/LIMITATIONS

Grab sampling for VOC analysis or for analysis of any other compound(s) that may be degraded by
aeration is necessary to minimize sample disturbance and, hence, analyte loss. The representativeness
of this sample, however, is difficult to determine because the collected sample represents a single
point, is not homogenized, and has been disturbed.

7.0 REFERENCES

U.S. Department of Energy, Hazardous Waste Remedial Actions Program, Quality Control
Requirements For Field Methods, DOEHWP-69/R1, July 1990.

U.S. Department of Energy, Hazardous Waste Remedial Actions Program, Standard Operating
Procedures For Site Characterizations, DOE/HWP-100, July 1990.

U.S. Environmental Protection Agency, A Compendium of Superfund Field Operations Methods,
EPA/540/P-87/001, December 1987.

CDf CEnE L G I -R I
A1 AMS COOR T N Techmcal Standar Cpcraung Proccdurcs



SOP 2-5
PACKAGING AND SHIPPING OF Revision: I
ENVIRONMENTAL SAMPLES Date: June 30. 1994

Page I of 3

Prepared:7 / Technical Review

QA Review: 4u/Approved:i
s i eagn e/D eSigpatrure/Date

Issued: (I LL

1.0 OBJECTIVE

The objective of this standard operating procedure (SOP) is to establish packaging and shipping
requirements and guidelines for environmental sample shipping.

2.0 BACKGROUND

2.1 Definitions

Environmental Sample - Environmental Sample is any sample that has less than reportable quantities
for any hazardous constituents according to Department of Transportation (DOT) regulations
promulgated in 49 CFR - Part 172.

2.2 Discussion

Proper packaging and shipping is necessary to ensure the protection of the integrity of environmental
samples shipped for analysis.

2.3 Associated Procedure

CDM Federal SOP 1-2, Sample Custody

3.0 RESPONSIBILITIES

Field Team Leader - The Field Team Leader is responsible for ensuring that packaging and
sampling procedures are conducted in accordance with this SOP. The Field Team Leader is also
responsible for ensuring that laboratory analysis of samples is properly coordinated by CDM Federal.
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4.0 REQUIRED EQUIPMENT

* Coolers with return address of CDM Federal office
* Heavy-duty plastic garbage bags
* Plastic zip-top bags, small and large
* Clear Tape
* Fiber tape
* Duct tape
* Vermiculite
* Bubble wrap (optional)
* Ice
* Chain-of-Custody seals
* Completed Chain-of-Custody record or CLP custody records if applicable
* Completed Bill of Lading
* "This End Up" and directional arrow labels

5.0 PROCEDURES

The following steps must be followed when packing sample bottles and jars for shipment:

I. Select a sturdy cooler in good repair. Secure and tape the drain plug with fiber or duct tape.
Line the cooler with a large heavy-duty plastic garbage bag.

2. Be sure the caps on all bottles are tight (will not leak); check to see that labels and chain-of-
custody records are completed properly.

3. Place all bottles in separate and appropriately sized plastic zip-top bags and close the bags.
Up to three VOA vials may be packed in one bag. Bottles may be wrapped in bubble wrap.
Optionally, place three to six VOA vials in a quart metal can and then fill the can with
vermiculite.

4. Place two to four inches of vermiculite into the bag in the cooler and then place the bottles
and cans in the bag with sufficient space to allow for the addition of more vermiculite between
the bottles and cans. It is preferable to place glass sample bottles and jars into the cooler
vertically. Due to the strength properties of a glass container, there is much less chance for
breakage when the container is packed vertically rather than horizontally.
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5. Put ice in large plastic zip-top bags (double bagging the zip-tops is preferred) and properly
seal. Place these ice bags on top of, or between, the samples. Several bags of ice are
required for temperature control. Fill all remaining space between the bottles or cans with
vermiculite. Securely fasten the top of the large garbage bag with fiber or duct tape.

6. Place the completed Chain-of-Custody Record or the CLP Traffic Report Form (if applicable)
for the laboratory into a plastic zip-top bag, seal the bag, tape the bag to the inner side of the
cooler's lid, and then close the cooler.

7. Fiber tape shall be wrapped around each end of the cooler two times, and completed Chain-of-
Custody seals affixed to the top opposite sides of the cooler, half on the fiber tape so that the
cooler cannot be opened without breaking the seal. Complete two more wrap arounds with
fiber tape; place clear tape over custody seals.

8. The shipping container lid must be marked "THIS END UP" and arrow labels which indicate
the proper upward position of the container should be affixed to the cooler. A label
containing the name and address of the shipper (CDM Federal) shall be placed on the outside
of the container. Labels used in the shipment of hazardous materials (such as Cargo Only Air
Craft, Flammable Solids, etc.) are not permitted to be on the outside of the container used to
transport environmental samples and shall not be used. The name and address of the
laboratory shall be placed on the container, or when shipping by common courier, the Bill of
Lading shall be completed and attached to the lid of the shipping container.

6.0 RESTRICTIONS/LIMITATIONS

The holding times for the samples packed for shipment must not be exceeded. It is recommended
that samples be packed in time to be shipped nightly for overnight delivery. Use caution when
shipping samples for weekend delivery; make arrangements with laboratory before sending samples.

7.0 REFERENCES

U.S. Environmental Protection Agency, Sampler's Guide to the Contract Laboratory Program,EPA/540/P-90/006, December 1990.

U.S. Environmental Protection Agency, Region IV, Standard Operating Procedures and Quality
Assurance Manual, February 1991.
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1.0 OBJECTIVE

The objective of this standard operating procedure (SOP) is to set CDM Federal criteria for content
entry and form of field logbooks.

2.0 BACKGROUND

2.1 Definitions

Biota - The flora and fauna of a region.

Decontamination - To remove contaminants from field sampling equipment that might bias analytical
results.

Maanetic Declination Corrections - Compass adjustments to correct for the angle between magnetic
north and geographical meridians.

2.2 Discussion

Information recorded in field logbooks include observations, data, calculations, time, weather,
description of the data collection activity, methods, instruments, and results. Additionally, the
logbook May contain descriptions of wastes, biota, geologic material, and site features including
sketches, maps, or drawings as appropriate.

3.0 RESPONSIBILITIES

Field Team Leader (FTL) - The FTL is responsible for ensuring the nature and form of data entries
are conducted in accordance with this procedure.
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Site Personnel - All CDM Federal employees who make entries in field logbooks during on-site
activities are required to read this procedure prior to engaging in this activity. The FTL will assign
field logbooks to site personnel who will be responsible for their care and maintenance.

4.0 REQUIRED EQUIPMENT

*0

e

e0

Site-specific plans
Field notebook
Indelible black or blue ink pen
Ruler or similar scale (in some circumstances)

5.0 PROCEDURES

5.1 Preparation

In addition to this SOP, site personnel responsible for maintaining logbooks must be familiar with
other pertinent CDM Federal and site SOPs. These should be consulted as necessary to obtain
specific information about equipment and supplies, health and safety, sample collection, packaging,
decontamination, and documentation. These procedures should be located at the field office.

Field logbooks shall be bound with lined, consecutively numbered pages. All pages must be
numbered prior to initial use of the logbook. Prior to use in the field, each logbook will be marked
with a specific document control number issued by the document control administrator. The
following information shall be recorded on the cover of the logbook:

e0

*

0

0

Field Logbook Document Control Number
Activity (if the logbook is to be activity-specific)
Name of CDM Federal contact and phone number(s)
Start date

The first few (approximately five) pages of the logbook shall be reserved for a table of contents.
Mark the first page with the heading and enter the following:
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TABLE OF CONTENTS

Date/Description Page

(Start Date)/Reserved for TOC 1-5

The remaining pages of the Table of Contents will be designated as such with "TOC" written
on the top center of each page.

5.2 Operation

The following is a list of requirements that must be followed when using a logbook:

Record work, observations, quantities of materials, calculations, drawings, and related
information directly in the logbook. If data collection forms are specified by an
activity-specific plan, this information need not be duplicated in the logbook.
However, any forms used to record site information must be referenced in the
logbook.

* Do not start a new page until the previous one is full or has been marked with a single
diagonal line so that additional entries cannot be made. Use both sides of each page.

* Do not erase or blot out any entry at any time. Indicate any deletion by a single Line
through the material to be deleted. Initial and date each deletion. Take care to not
obliterate what was written previously.

* Do not remove any pages from the book.

* Record as much information as possible.

Specific requirements for field logbook entries include:

e Initial and date each page
* Sign and date the final page of entries for each day
* Initial and date all changes
- Multiple authors must sign out the logbook by inserting the following:

Above notes authored by:
- (Sign name)
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- (Print name)
- (Date)

* A new author must sign and print his/her name before additional entries are made
* Draw a diagonal line through the remainder of the final page at the end of the day
* Record the following information on a daily basis:

- Date and time
- Name of individual making entry
- Names of field team and other persons on-site
- Description of activity being conducted including station (i.e., well, boring,

sampling location number) if appropriate
- Weather conditions (i.e., temperature, cloud cover, precipitation, wind direction, and

speed) and other pertinent data
- Level of personal protection to be used
- Serial numbers of instruments
- Required calibration information
- Serial/tracking numbers on documentation (e.g., carrier airbills)

Entries into the field logbook shall be preceded with the time (written in military units) of the
observation. The time should be recorded frequently and at the point of events or measurements that
are critical to the activity being logged. All measurements made and samples collected must be
recorded unless they are documented by automatic methods (e.g., data logger) or on a separate form
required by an operating procedure. In these cases, the logbook must reference the automatic data
record or form.

At each station where a sample is collected or an observation or measurement made, a detailed
description of the location of the station is required. Use a compass (include a reference to magnetic
declination corrections), scale, or nearby survey markers, as appropriate. A sketch of station location
may be warranted. All maps or sketches made in the logbook should have descriptions of the features
shown and a direction indicator. It is preferred that maps and sketches be oriented so that north is
toward the top of the page.

Other events and observations that should be recorded include:

* Changes in weather that impact field activities

* Deviations from procedures outlined in any governing documents. Also record the
reason for any noted deviation.
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* Problems, downtime, or delays

* Upgrade or downgrade of personal protection equipment

5.3 Post-Operation

To guard against loss of data due to damage or disappearance of logbooks, completed pages shall be
periodically photocopied (weekly, at a minimum) and forwarded to the field or project office. Other
field records shall be photocopied and submitted regularly and as promptly as possible to the office.
When possible, electronic media such as disks and tapes should be copied and forwarded to the
office.

At the conclusion of each activity or phase of site work, the individual responsible for the logbook
will ensure that all entries have been appropriately signed and dated, and that corrections were made
properly (single lines drawn through incorrect information, then initialed and dated). The completed
logbook shall be submitted to the records file.

6.0 RESTRICTIONS/LIMITATIONS

Field logbooks constitute the official record of on-site technical work, investigations, and data
collection activities. Their use, control, and ownership are restricted to activities pertaining to
specific field operations carried out by CDM Federal personnel and their subcontractors. They are
documents that may be used in court to indicate and defend dates, personnel, procedures, and
techniques employed during site activities. Entries made in these notebooks should be factual, clear,
precise, and as non-subjective as possible. Field logbooks, and entries within, are not to be utilized
for personal use.

7.0 REFERENCES

Sandia National Laboratories, Procedure for Preparing, Sampling and Analysis Plan, Site-Specific
Sampling Plan, and Field Operating Procedures, QA-02-03, Albuquerque Environmental Program
Department 3220, Albuquerque, New Mexico, 1991.

Sandia National Laboratories, Division 7723, Field Operation Procedure for Field Logbook Content
and Control, Environmental Restoration Department, Albuquerque, New Mexico, 1992.
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THIS PAGE INTENTIONALLY BLANK TO CORRECT AN ERROR IN PAGE
NUMBERING. The total number of pages should have been 5. The procedure is

complete in 5 pages.
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1.0 OBJECTTVE

The objective of this standard operating procedure (SOP) is to describe the procedures required for
decontamination of field equipment.

2.0 BACKGROUND

2.1 Definitions

Clean - Free of visible contamination and when decontamination has been completed in accordance
with this SOP.

Cross-Contamination - The transfer of contaminants through equipment or personnel from the
contamination source to less contaminated or noncontaminated samples or areas.

Decontamination - The process of rinsing or otherwise cleaning the surfaces of equipment to rid them
of contaminants and to minimize the potential for cross contamination of samples or exposure of
personnel.

2.2 Discussion

Decontamination of field equipment is necessary to ensure the quality of samples by preventing cross
contamination. Further, decontamination reduces health hazards and prevents the spread of
contaminants off-site.

3.0 RESPONSIBILITIES

Field Team Leader - The Field Team Leader (FTL) ensures that field personnel are trained in the
performance of this procedure and that decontamination is conducted in accordance with this
procedure. The FTL may also be required to collect and document rinseate samples to provide
quantitative verification that these procedures have been correctly implemented.
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4.0 REQUIRED EQUIPMENT

* High-pressure pump with soap dispenser or steam-spray unit (for large equipment only)
* Stiff-bristle scrub brushes
* 55-gallon drums
* Plastic buckets and troughs
* Laboratory-grade detergent (low phosphate)
e Nalgene or Teflon Sprayers or wash bottles or 2- to 5-gallon, manual-pump sprayer (pump

sprayer material must be compatible with the solution used)
* Plastic sheeting
* Disposable wipes or rags
* Water, American Society for Testing and Materials (ASTM) type I or better, as defined by

ASTM Standard Specification for Reagent Water, Standard D 1193-77 (reapproved 1983)
o Appropriate decontamination solutions pesticide grade or better and traceable to a source (e.g.

10% and/or 1% nitric acid (HNO3), acetone, methanol, isopropanol, hexane)
* Gloves, safety glasses, and other protective clothing as specified in the site-specific health and

safety plan

5.0 PROCEDURES

All reusable equipment (non-dedicated) used to collect, handle, or measure samples will be
decontaminated before coming into contact with any sample. Decontamination of equipment will
occur either at the central decontamination station or at portable decontamination stations set up at
the sampling location, drill sites, or monitoring well locations. The centrally located decontamination
station will include a pad on which the drill rigs and other large drilling equipment, such as auger
flights, can be steam cleaned.

The decontamination pad will be constructed so that contaminated water drains into a collection
system. Collected water will be pumped into 55-gallon drums or portable tanks for storage and, if
necessary, treated before discharge to an onsite industrial waste treatment plant (IWTP) or manifested
off site by a waste hauler if required. The water will be colected and the appropriate method of
disposal will be determined. Also, decontamination fluids, such as solvents may need to be
segregated from other investigation derived wastes. Disposal alternatives will be specified in the site-
specific plans.

All items that will come into contact with potentially contaminated media will be decontaminated
before use and between sampling and/or drilling locations. If decontaminated items are not
immediately used, they will be covered either with plastic or aluminum foil depending on the size of
the item. Al decontamination procedures for the equipment being used are as follows:

CM FEDERA L PRGGRA kMS COPORATION Technied Standard Opcrating Procedurts



SOP 4-5
FIELD EQUIINPMENT DECONTAMINATION Revision: I
AT NONRADIOACTIVE SITES Date: June 30, 1994

Page 3 of 8

General Guidelines

Potable water will be of a known quality. Water from untested sources that may contain
contaminants will not be used.

e Soap used in the soap and water rinse step will be a low phosphate detergent.

* Sampling equipment that has come into contact with oil and grease will be cleaned with
methanol or other approved alternative to remove the oily material. This may be followed
by a hexane rinse and then another methanol rinse. Check with regional or client
requirements.

* Decontaminated equipment will be allowed to air dry before being used.

* Documentation for all cleaning will be recorded in the appropriate logbook.

* All solvents will be pesticide grade or better and traceable to a source. The corresponding
lot numbers will be recorded in the appropriate logbook.

e Gloves, boots, safety glasses, and any other personnel protective clothing and equipment will
be uses as specified in the site-specific health and safety plan.

5.1 Heavy Equipment Decontamination

Heavy equipment includes drilling rigs and backhoes. Follow these steps when decontaminating this
equipment:

1. Set up a decontamination pad that is large enough to fully contain the equipment to be
cleaned. Use one or more layers of heavy plastic sheeting to cover the ground surface. All
decontamination pads should be upwind of the area to be investigated.

2. With the rig in place, spray areas (rear of rig or backhoe) exposed to contaminated soils using
a steam or a high-pressure sprayer. Be sure to spray down all surfaces, including the
undercarriage. It is also good practice to clean the motor, hydraulic lift, oil fill, and fuel tank
areas to avoid introducing contaminants to the work site.

3. Use brushes, and low phosphate detergent and potable water to remove dirt whenever
necessary.
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4. Remove equipment from the decontamination pad and allow it to air dry before returning it
to the work site.

5. Record equipment type, date, time, and method of decontamination in the appropriate
logbook.

6. After decontamination activities are completed, collect all contaminated waste waters, plastic
sheeting, and disposable gloves, boots, and clothing in separate containers or receptacles. All
receptacles containing contaminated items must be properly labeled for disposal. Liquids and
solids must be drummed separately.

5.2 Downhole Equipment Decontamination

Downhole equipment decontamination includes hollow-stem augers, drill pipes, casings, screens, etc.
Follow these steps when decontaminating this equipment:

1. Set up a centralized decontamination area, if possible. This area should be set up to contain
contaminated rinse waters and to minimize the spread of airborne spray.

2. Set up a "clean" area upwind of the decontamination area to receive cleaned equipment for
air drying. At a minimum, clean plastic sheeting must be used to cover the ground, tables,
or other surfaces on which decontaminated equipment is to be placed. All decontamination
pads should be upwind of the area to be investigated.

3. Place the object to be cleaned on aluminum foil or plastic-covered wooden sawhorses or other
supports.

4. Using low phosphate detergent and potable water in the high-pressure sprayer (or steam unit),
spray the contaminated equipment. Aim downward to avoid spraying outside the
decontamination area. Be sure to spray inside corners and gaps especially well. Use a brush,
if necessary, to dislodge dirt.

5. If using soapy water, rinse the equipment using clean, potable water. If using steam, the
rinse step is not necessary if the steam does not contain a detergent. If the steam contains a
detergent, this final clean water rinse is required.

6. Using the manual-pump sprayer, rinse the equipment thoroughly with water (ASTM Type II
or better).

7. Remove the equipment from the decontamination area and place in the clean area to air dry.
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8. Record equipment type, date, time, and method of decontamination in the appropriate

logbook.

9. After decontamination activities are completed, collect all contaminated waste waters, plastic

sheeting, and disposable gloves, boots, and clothing in separate containers or receptacles. All

receptacles containing contaminated items must be properly labeled for disposal. Liquids and

solids must be drummed separately.

5.3 Sampling Equipment Decontamination

Sampling equipment includes split spoons, spatulas, and bowls used for sample homogenization that

directly contact sample media. Follow these steps when decontaminating this equipment:

1. Set up a decontamination line on plastic sheeting. The decontamination line should progress
from "dirty" to "clean" and end with an area for drying decontaminated equipment. At a

minimum, clean plastic sheeting must be used to cover the ground, tables, or the surfaces on

which decontaminated equipment is to be placed.

2. Before washing, disassemble any items that 'might trap contaminants internally. Do not
reassemble these items until decontamination is complete. Wash items thoroughly in a bucket

of low phosphate detergent and potable water. Use a stiff-bristle brush to dislodge any
clinging dirt.

3. Rinse the item in potable water. Rinse water should be replaced as needed, generally when
cloudy.

4. Using a hand sprayer, wash bottles, or manual-pump sprayer, rinse the item with water

(ASTM Type I or better).

5. If required by the site-specific plans, rinse the item with 10% nitric acid (for stainless steel,
glass, plastic, and Teflon), or 1 % nitric acid (for items made of low-carbon steel) followed

by a water (ASTM Type II or better) rinse.

NOTE: Care should be taken not to get nitric acid on skin or clothing. This step should not

be used unless required by sampling needs.

CAUTION: Do not allow nitric acid to contact methanol or hexane. Contain nitric acid
waste separate from organic solvents.

6. If sampling for organic analytes, rinse the item with methanol or approved organic solvent.
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7. Rinse the item with water (ASTM Type II or better).

8. If polar organic compounds such as pesticides, polychlorinated biphenyls (PCBs), and fuels
are to be sampled, rinse the item with hexane or approved alternatives, followed by a second
methanol rinse. This step should not be used unless required by sampling needs.

9. Allow the item to air dry completely.

10. After drying, wrap the clean item in plastic wrap or in aluminum foil, shiny side out.

11. Record equipment type, date, time, and method of decontamination in the appropriate
logbook.

12. After decontamination activities are completed, collect all contaminated waters, used solvents
and acids, plastic sheeting, and disposable gloves, boots, and clothing. Place contaminated
items in properly labeled drums for disposal. Liquids and solids must be drummed separately.
(Refer to site-specific plans for waste management requirements).

5.4 Pump Decontamination

Follow these steps when decontaminating pumps:

I. Set up the decontamination area and separate "clean" storage area using plastic sheeting to
cover the ground, tables, and other porous surfaces. Set up three 55-gallon drums in a
triangle. The two drums at the base of the triangle will be used to contain dilute
(nonfoaming) soapy water and potable water. The drum at the apex will receive waste water.
Place containers of water (ASTM Type II or better) adjacent to the waste drum on the same
side as the potable water drum.

2. The pump should be set up in the same configuration as for sampling. Submerge the pump
intake (or the pump, if submersible) and all downhole-wetted parts (tubing, piping, foot valve)
in the soapy water of the first drum. Place the discharge outlet in the waste drum above the
level of the waste water. Pump soapy water through the pump assembly until it discharges
to the waste drum.

3. Move the pump assembly to the potable water drum while leaving discharge outlet in the
waste drum. All downhole-wetted pans must be immersed in the potable water rinse. Pump
potable water through the pump assembly until it runs clear.
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4. Move the pump intake to the distilled water can. Pump distilled water through the pump
assembly. Usually, three pump-and-line-assembly volumes will be required.

5. Decontaminate the discharge outlet by hand following the steps outlined in Section 5.3.

6. Remove the decontaminated pump assembly to the "clean" area and allow it to air dry. Intake
and outlet orifices should be covered with aluminum foil to prevent the entry of airborne
contaminants and particles.

7. Record the equipment type, serial number, date, time, and method of decontamination in the
appropriate logbook.

5.5 Instrument Probe Decontamination

Instrument probes used for field instruments such as pH meters, conductivity meters etc. will be
decontaminated between samples and after use with ASTM type II, or better, water.

5.6 Waste Disposal

Refer to site-specific plans for waste disposal requirements. The following are guidelines for
disposing of wastes:

1. All wash water, rinse water, and decontamination solutions that have come in contact with
contaminated equipment are to be handled, packaged, labeled, marked, stored, and disposed
of as hazardous waste unless other arrangements are approved in advance.

2. Small quantities of decontamination solutions may be allowed to evaporate to dryness.

3. If large quantities of used decontamination solutions will be generated, it may be best to
separate each type of waste in a separate container. This may permit the disposal of wash
water and rinse water in a sanitary sewage treatment plant rather than as a hazardous waste.
If an industrial waste water treatment plant is available onsite, the disposal of acid solutions
and solvent-water solutions nmay be permitted.

4. Unless required, plastic sheeting and disposable protective clothing may be treated as a solid,
nonhazardous waste.
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6.0 RESTRICTIONS/LIMITATIONS

Nitric acid and polar solvent rinses are necessary only when sampling for metals or organics
respectively. These steps should not be used unless required because of acid burn and ignitability
hazards.

If the field equipment is not allowed to air dry properly before use, volatile organic residue which
interferes with the analysis may be detected in the samples. The occurrence of residual organic
solvents is often dependent on the time of year sampling is conducted; in the summer, volatilization
is rapid and in the winter, volatilization is slow. Check with your EPA region, state and client for
approved decontamination solvents.

7.0 REFERENCES

Department of Energy, Hazardous Waste Remedial Actions Program, Standard Operating Procedures
For Site Characterization, DOE/HWP-l0O, July 1990.

Department of Energy, Hazardous Waste Remedial Actions Program, Quality Control Requirements
For Field Methods, DOE/HWP-69/RI.

American Society for Testing and Materials. Standard Pracrice for Decontamination of Field
Equipment at Nonradioacrive Waste Sites, ASTM D5088-90, June 29, 1990.

U.S. Environmental Protection Agency, Region I, "CERCLA Quality Assurance Manual, Revision
1, 1989.

U.S. Environmental Protection Agency, Region IV, Engineering Support Branch Standard Operaring
Procedures and Quality Assurance Manual, 1986.

U.S. Environmental Protection Agency, A Compendium of Superfund Field Operations Methods,
EPA/540/P-87/001.1, 1987.
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1.0 OBJECTIVE

The objective of this standard operating procedure is to establish the baseline requirements, procedures
and responsibilities inherent to the control and use of all measurement and test equipment. Contractual
obligations may require more specific or stringent requirements that must also be implemented.

2.0 BACKGROUND

2.1 Definitions

- CO - Corporate owned - GF - Government furnished
EC - Equipment Coordinator . M&TE - Measurement and test equipment

- EL - Equipment Log - M&C - Maintenance and calibration
- EP - Equipment Procedure - Traceability - The ability to trace the history,
* ESCM - Equipment Service Center Manager application, or location of an item and like
+ EWM - Equipment Warehouse Manager items or activities by means of recorded

identification.
2.2 Discussion

To ensure the accuracy of measurement and test results, corporate owned and government furnished
measurement and test equipment must be utilized in full compliance with the requirements for:

- Operating, maintaining and calibrating according to the manufacturer's procedures where appropriate
- Preparing and attaching, or including, Equipment Procedures and Equipment Logs
- Shipping
* Record keeping
- The traceability of calibration standards
- Removing an item from use if it cannot be calibrated or adjusted to perform accurately

Measurement and test equipment leased or rented from an outside vendor must also be utilized in full
compliance with the requirements stated above except that Equipment Procedures and Equipment Logs will
not be prepared or attached.

2.3 Associated Procedures

- CDM Federal Equipment Procedures (EPs)
- Manufacturer's operating, maintenance and calibration procedures



CONTROL OF MEASUREMENT AND SOP 5-1
TEST EQUIPMENT Revision: 2

Date: January 5, 1995
Page 2 of 7

3.0 RESPONSIBILITIES

All staff with responsibility for the control of M&TE and all users of M&TE are responsible for
implementing the requirements contained herein.

3.1 M&TE Users Responsibilities

- Follow the EPs when using CO and GF M&TE.
C Specify that the manufacturer's operating, M&C procedures, latest calibration record and standards

certification are included when requesting M&TE leased or rented from an outside vendor.
- Follow the manufacturer's operating and M&C procedures when using M&TE rented or leased from

an outside vendor.
- Use appropriate calibration standards as specified.

Ensure that measurements are valid by checking post run calibration or field checks.
- Make proper entries into the EL and document calibration, use and service.

Make proper entries into the Field Log as specified in the project-specific controlling documents.
- Periodically review M&TE results and report all non-conforming items and take appropriate

corrective action as required.

3.2 ESCM Responsibilities

For M&TE for which the ESCM is directly responsible, the ESCM shall also:

- Prepare EPs and ELs
Ensure that EPs and ELs are attached to, or included with, M&TE

- Label M&TE items requiring calibration
* Affix a calibration label on M&TE when it is calibrated
- Ensure that M&TE is maintained as required
- Ensure that M&TE is calibrated to the appropriate standards as specified

Consume or dispose of standards on or before the expiration date
Maintain M&TE records

- Periodically review M&TE records and report all non-conforming items and take appropriate
corrective action as required

3.3 EWM and EC Responsibilities

For M&TE for which the EWM and EC are directly responsible, the EWM and the EC shall:

- Ensure that EPs and ELs are attached to, or included with, M&TE
- Label items of M&TE requiring calibration
- Affix a calibration label on M&TE when it is calibrated

Ensure that M&TE is maintained as required
- Ensure that M&TE is calibrated to the appropriate standards as specified
- Consume or dispose of standards on or before the expiration date
- Maintain M&TE records
- Periodically review M&TE records and report all non-conforming items and take appropriate

corrective action as required
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4.0 GENERAL REQUIREMENTS

CO and GF M&TE shall not be used or shipped unless an EP and an EL have been prepared and attached
to the shipping case, or included with the item. M&TE rented or leased from an outside vendor shall not
be used or shipped unless the manufacturer's operation, M&C procedures are included with the item.

4.1 Operating Documents

The manufacturer's operating documentation wil be obtained for each M&TE item. Normaly the
documentation includes standard operating procedures and any maintenance and calibration requirements.

4.2 Prepare and Attach (or Include) an Equipment Procedure

An EP will be prepared and attached to the shipping case (or included) with each item of CO and GF
M&TE. Some or all of the following information, as appropriate to the M&TE, will be included in the EP:

Applications
Initial calibration tolerance
Field check acceptance range
Safety considerations
Start-up procedure
Field check procedure
ESC calibration procedure

Calibration standards
Post run calibration tolerance
Maintenance frequency
Limitations of use
Operating procedure
Field calibration procedure
ESC maintenance procedure

- Calibration Frequency
Calibrated instrument range

- Measurement type
- Interferences
- Shutdown procedure
- Field maintenance procedure

For M&TE rented or leased from an outside vendor - the manufacturers operating, maintenance and
calibration documents must accompany each item.

4.3 Prepare and Attach (or Include) an Equipment Log

An EL will be prepared and attached to the shipping case (or included) with each item of CO and GF
M&TE. The following items wil be entered into the EL each time the equipment is serviced or calibrated.

The date
The name of the item
The Property Control Number (if applicable)
The project number
The calibration standard used
The lot number of the calibration standard
The standards pre-calibration reading
Any notable incidents that may apply or
contribute to the proper calibration, repair
or decontamination of the instrument

The time of the entry
The serial number
The name of the person making the entries
The description of activity (or project)
The concentration of the calibration standard
The expiration of the calibration standard
The standards post calibration reading
The date and signature of the person making the
entries after the final entry.

For M&TE rented or leased from an outside vendor - the information will be recorded in the Field Log as
specified in the project-specific controlling documents.

-9
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4.0 GENERAL REQUIREMENTS (continued)

4.4 Record Keeping

CO and GF M&TE shall have a complete "cradle to grave" record established and maintained. By category,
the following records are to be included in each respective M&TE item file:

Manufacturer's operating procedures * Maintenance and calibration records
Non-conforming (and other pertinent) reports - Shipping and receiving documents
Calibration standards certifications * Miscellaneous: any pertinent document that

does not readily fit in a defined category

For M&TE rented or leased from an outside vendor - procurement and receipt records shall be maintained
by procurement staff, M&C actions performed by CDM Federal staff shall be recorded and maintained in
the Field Log, non-conformance reports will be recorded and filed according to the CDM Federal Quality
Procedures.

4.5 Calibration Requirements

For CO and GF M&TE - calibration must be performed in accordance with the EP, or project specific
traceability requirements, using standards that are ultimately traceable to nationally riecognized standards
(where they exist) and/or to a commercially available standard. The calibration may be performed by CDM
Federal personnel or by an appropriately qualified outside source. Calibration performed by an outside
vendor must include documentation of traceability to a nationally recognized standard if required and/or to
a commercially available standard.

For M&TE that is rented or leased from an outside vendor - calibration must be performed in accordance
with the manufacturer's procedures using standards that are ultimately traceable to a nationally recognized
standard (where they exist) or commercially available standards. The calibration may be performed by
CDM Federal personnel or by an appropriately qualified outside source. Calibration performed by outside
vendor must include documentation of traceability.

4.6 Label M&TE Requiring Calibration

Items of CO and GF M&TE that require calibration immediately before use shall have a label affixed to
them stating "Calibrate Before Use." Items of CO and GF M&TE that are calibrated at scheduled intervals
shall have a calibration label attached listing the date of the calibration, the date the M&TE is next due for
calibration and the initials of the person performing the calibration. M&TE that is rented or leased from an
outside vendor do not require labeling, but shall include the record of the most recent calibration and the
standards certification.

4.7 Non-conforming M&TE

Any item of M&TE that cannot be calibrated or adjusted to perform accurately, or cannot be used in
accordance with the manufacturer's standard operating, or M&C requirements is a non-conforming item
and may not be used. Items that are determined to be non-conforming shall be handled in accordance with
the appropriate Quality Procedure.
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5.0 PROCEDURES

5.1 Obtain the Operating Documents

The following procedure must be followed by the requisitioner whenever M&TE is acquired, rented or
leased from an outside vendor:

1. For CO and GF M&TE - specify that the manufacturer's operating and M&C procedures be included.
2. For M&TE that is rented or leased from an outside vendor- specify that the manufacturer's operating

and M&C procedures, latest calibration record and standards certification be included.

5.2 Prepare and Attach or Include an Equipment Procedure and an Equipment Log

The following procedures must be followed whenever CO and GF M&TE are acquired:

1. Recipient - notify the ESCM of receipt of an M&TE item.
2. ESCM - obtain the appropriate manufacturer's operating manual and/or instructions.
3. ESCM - prepare an EP and an EL and obtain appropriate approvals.
4. ESCM - attach the completed EP and/or EL to the shipping case, or include it when shipping an item

of M&TE that does not have a shipping case. Or, send the EP and/or EL to the M&TE recipient
directing them to either, attach it to the shipping case or include it when shipping an item that does not
have a shipping case.

5.3 Operating, Maintaining or Calibrating an M&TE Item

Operate, maintain or calibrate all M&TE items in accordance with the EP, or manufacturers operating
procedures, as appropriate.

5.4 Shipment

The following procedures are to be followed whenever M&TE is shipped:

1. For CO and GF M&TE - inspect the item to ensure that the EP and the EL, is complete and attached to
the shiping case, or included if the item has no shipping case.

2. For M&TE that is rented or leased from an outside vendor - inspect the item to ensure that the
manufacturer's operating procedures, M&C procedures and latest calibration and standards certification
records are included prior to shipment.

3. For CO and GF M&TE - if an EP and/or EL is missing or incomplete - do not ship the item,
immediately contact the ESCM and request a new one.

4. For M&TE that is rented or leased from an outside vendor - if any documentation is missing or
incomplete - do not ship the item, contact Procurement and request that they obtain the documentation
from the vendor.
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5.5 Record Keeping

For CO and GF M&TE the following steps must be followed when establishing and maintaining records:

1. Create an equipment file upon the initial receipt of M&TE.

2. Maintain the files by M&TE item and keep all files in a cabinet or drawer at the pertinent warehouse or
office location. Organize the files by contract or service center origin.

3. Maintain all original documents in the equipment file except for the packing slip and Field Log.

4. Forward the original packing slip to Procurement and a photocopy to the ESCM, the EWM or the EC
(whomever of these individuals is the responsible party for the M&TE item.)

5. File the photocopy of the packing slip in the M&TE file.

6. File the Field Log in accordance with the technical standard operating procedure for Field Log use.

For M&TE rented or leased from an outside vendor, the following steps must be followed when
establishing and maintaining records:

1. Forward the packing slip to Procurement.

2. Maintain M&TE records in the Field Log.

3. File the Field Log in accordance with the technical standard operating procedure for Field Log use.

4. Maintain all M&C records and standards certifications in the project file.

4. Retain the most current M&C record and standards certification with the M&TE item.

5. Forward all other M&C records and standards certifications to the appropriate Project Manager.

5.6 Traceability of Calibration Standards

The following steps must be taken to ensure the traceability of calibration standards:

1. Procure calibration standards to a nationally recognized standard as specified or required.

2. Procure calibration standards to commercially available standards when not otherwise specified or
required.

2. Obtain certifications for calibration standards.

3. Note standards that are perishable and consume, or dispose of, them on or before the expiration date.

5.7 M&TE That Fails Calibration

The following steps must be followed if an M&TE item cannot be calibrated or adjusted to perform
accurately:

1. Immediately discontinue use and notify the appropriate Project Manager as well as the ESCM, EWM,
or EC responsible for that M&TE item.
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5.7 M&TE That Fails Calibration (continued)

2. Report the item as non-conforming and take appropriate action in accordance with the quality
procedure for non-conforming items.

3. ESCM, EWM, EC, or user responsible for that M&TE item - review the current and previous M&C
records to determine if the validity of previous M&T results could have been affected.

4. ESCM, EWM, EC and user responsible for that M&TE item - notify the appropriate Project
Manager(s) if a potential negative impact is determined.

5. ESCM, EWM, or EC responsible for M&TE items - review M&C records for those items annually, or
more frequently if required, to determine if problematic trends are evident. Take appropriate
mitigating action when problematic trends are evidenced.

6.0 RESTRICTIONS/LIMITATIONS

On an item by item basis, exemptions from the requirements of this Standard Operating Procedure may
be granted by the Headquarters Administrative Manager with the concur-ence of appropriate Headquarters
Health and Safety and/or Quality Assurance staff. All exemptions from this Standard Operating Procedure

shall be documented by the Headquarters Administrative Manager and included in the equipment records

as appropriate.

7.0 REFERENCES

- CDM Federal Programs Corporation Quality Assurance Manual.
* CDM Federal Programs Corporation Property Control Manual.
- CDM Federal Programs Corporation Technical Standard Operating Procedures.
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HEALTH AND SAFETY PLAN FORM CDM FEDERAL PROGRAMS CORPORATION

CDM Federal llealth and Safety Program PROJECT DOCUMENT NO.: Ls

PROJECT NAME I 100-EM-1 OPERABLE UNIT - SOILS REMOVAL ACTIVITIES Contract No.: DACW68-94-D-0001

JOBSITE ADDRESS CLIENT U.S. Army Corps of Engineers -WALLA WALLA DISTRICT
Horn Rapids Road, Northeast of the Siemens Power Corporation, Richland, WA DELIVERY ORDER NO.: 015

SITE CONTACT TBA CLIENT CONTACT Randy Chong

PHONE NO. TBA Mobile Phone PHONE NO. 1-509-522-6774

AMENDMENT NO. TO EXISTING APPROVED lISP - DATE EXISTING APPROVED IISP

OBJECTIVES OF FIELD WORK: TYPE: Check as many as applicable
Excavate contaminated soils based on the findings of previous investigations (conducted
by others). Collect and analyze screening samples to guide the excavation process. (X ) Active (X) Landfill ( ) UnknownCollect and analyze samples intended to confirm completion of the removal of
contaminated materials. Stage and secure contaminated materials onsite. ( ) Inactive ( ) Uncontrolled ( ) Military

(X ) Secure (X ) Industrial (X ) Other specify:

Unsecure ( ) Recovery U.S GOVERNMENT
(DOE)

Enclosed space ( ) Well Field

Page 1 of 15
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DESCRIPTION AND FEATURES:

The Ilanford Site is a 150,000 ha (560 square miles) reservation which has been operated by the federal government since 1943. The primary mission of the Hanford Site has been plutoniumproduction for military use and nuclear energy research and development. The Hanford Site is located along dhe Colombia River in southeastern Washington and includes portions of Bent~on,Grant, Franklin, and Adams counties. The 1100 Area, which is adjacent to the City of Richland in Benton County, is the southeastern-most portion of and is the main portal to the Hanford
Site. This health and safety plan addresses work that will be performed at the Discolored Soil Site, Ephemeral Pool Site and Horn Rapids Landfill Site located within pte 1100 area.

Discolored Soil Site: This is an area where it is believed that one or more containers of bis(2 -ethylhexyl)phthalate (BEHP) were either spilled or emptied without authorization. The site liesapproximately 2,000 feet northwest of Building 1171 and encompasses an east-west trending depression. Previous investigations identified visibly stained soil covering about 6 by 10 feet onthe eastern end of the depression. Samples collected from the surface soil at the site contained DIIP at a maximum concentration of 25,000 mg/kg. The extent of contamnination with depthand the areal limits of contamination have not been defined.

Ephemeral Pool Site: This site is a 20 by 700 foot manmade depression on the western side of the building 1171 parking lot. The pool collected runoff water from the parking lot fordischarge to a central culvert. However, water has been observed to collect in the pool and evaporate or infiltrate into the soil. Previous investigations have identified the presence of PCBs inthe surface soil at a maximum concentration of 42 mg/kg. The extent of contamination with depth and the areal limits of contamination have not been identified.

H torn Rapids Landfill Site: This site covers approximately 50 acres northeast of the Siemens Power Corporation (SPC) and north of Horn Rapids Road. The land fill was operated as anuncontrolled (reportedly nonradioactive waste) landfill for Hanford Operations from the late 1940s until the 1970s. Office and construction waste, asbestos wastes, sewage sludge, and fly ashare known to have been disposed of in the landfill. Previous investigations have identified asbestos contamination and an area contaminated by PCBs. PCBs are the only contaminationrequiring remnediation in this area. The asbestos contaminated sections of the landfill are to be contained in place and capped (by others).

SURROUNDING POPULATION: () Residential (X) Industrial ( ) Rural () Urban () OTHER:
Page 4 of 15
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llEALTIl AND SAFETY PLAN FORM

CDM Federal lealth and Safety Program

CDM PIFDRAL PROGRAMS CORPORATION

hISTORY:

The primary mission of the Hanford Site has been plutonium production for military use and nuclear energy research and development.'File 1100 Area was placed on the National Priorities List (NPL), in July, 1989. For NPL purposes, the 1100 Area has been divided into four Operable Units: EM-I, EM-2, EM-3, and IU-1. Each of these Operable Units include areas (subunits) where there have been suspected or confirmed releases of hazardous materials to the environment.

Refer to the attached Health and Safety Plan for the 1100 Area RD/RA (prepared by the Corps of Engineers) for specific details

CDM Federal will initiate excavation and soil removal activities at the 1100-EM-1 Operable Unit.
Horn Rapids Landfill Site
Discolored Soil Site
Ephemeral Pool Site

WASTE TYPES: ( ) Liquid ( x ) Solid (X) Sludge ( ) Gas ( ) Unknown ( ) Other specify: Landfill Wastes

WASTE CHARACTERISTICS: Check as many as applicable.

(X) Corrosive ( ) Flammable ( ) Radioactive

( ) Volatile ( ) Reactive

( ) Other specify:

WORK ZONES:

Delineation of exclusion zone (the contaminated job area), Contamination reduction zone
(the area where decontamination takes place), and support zone (the uncontaminated area
where workers should not be exposed to hazardous conditions) will be based on previous
investigations sampling results and on potential routes and amount of contamination
dispersion in the event of a release. Movement of personnel and equipment among these
zones will be minimized and restricted to Specific Access Control Points to prevent cross
contamination from contaminated areas to clean areas.

Paee 5 of 15

(X ) Toxic

( ) Inert Gas ( ) Unknown

GEN



Health and Safety Plan Form CDM FEDERAL PROGRAMS CORPORATION

CDM Federal lealth and Safety Program

HAZARDS OF CONCERN:

(X) leat Stress( attach guidelines)

(X) Cold Stress (attach guidelines)

Explosive/Flammable

Oxygen Deficient

Radiological

Biological

Other specify:

(X)

(X)

(X)

(X)

(X)

(X)

Noise

Inorganic Chemicals

Organic Chemicals

Motorized Traffic

Heavy Machinery

Slips, Trips & Falls

GEN

PRINCIPAL DISPOSAL METHODS AND PRACTICES:

The Discolored Soil Site is an area where it is believed that one or more containers of bis(2-
ethylhexyl)phthalate (BEP) were either spilled or emptied without authorization.

The Ephemeral Pool, located adjacent to a parking lot for building 1171, collected runoff
water from the area for discharge to a central culvert. Water at this location would infiltrate
into the soil or evaporate. PCBs were detected during a previous investigation of the 1100
area.

The Horn Rapids Landfill Site covers approximately 50 acres and was operated as an
uncontrolled landfill for Hanford operations from fhe late 1940s until the 1970s. It is
reported that wastes were non-radioactive. The landfill was reportedly used Ior the disposal
of construction and office wastes, asbestos wastes, sewage sludge, and fly ash. An
inventory of disposal/cell contents was proposed for the 1100 Area Rt/FS. PCBs have been
identified as the primary contaminant of concern at this site. Areas containing asbestos will
be contained and capped in place (by others).

Page 6 of 15



HEALTH AND SAFETY PLAN FORM .. . . . .CDMI ITEDBRAL PROGRAMS CORPO ,] O

CDM\ Federal Health, and Safety Prgia

HAZARDOUS MATERIAL SUMMARY: Circle waste type and estimate amounts by category

CHEMICALS SOLIDS SLUDGES SOLVENTS OILS OTHERAmounts/Units: mg/Kg Amounts/Units: mg/Kg Amounts/Units: Amounts/Units: Amounts/Units: mg/Kg Amounts/Units:
Acids Flyash Unknown Paint Halogenated Oily Wastes Laboratory

(chloro, bromo) Solvents
Pickling Liquors Asbestos Unknown Pigments Hydrocarbons Gasoline Pharmaceutical
Caustics Milling/Mine Tailings Metal Sludges Alcohols Diesel Oil Hospital

2.8 mg/Kg Ferrous Smelter POTW Sludge Ketones Lubricants RadiologicaldiT R; .. ), 2.8 mg/Kg
Ileprachlor 0.02 mg/Kg
4,4-DDT .52 mg/Kg
4,4-DDE 1.2 mng/Kg

Dyes/Inks Non-ferrous Smelter Aluminum Esters Municipal
Detected at 100 mg/Kg in
Surface Soils

Cyanides Metals Distillation Bottoms Ethers Polynuclear Aromatics Construction
Berym ui 0.85 mg/Kg
Vanadium 87.5 mg/Kg

Phenols Other Other Other Other Munitions
Halogens Specify: Specify: Specify: Specify: Other
Dioxins 

Specify:
Other

bis(2-etLhylhexyl)phthalate
-25,000 mg/kg in surface
soil.

B-hexachlorocyclohexane
(Beta-HCH) 94 mg/Kg

OVERALL HAZARD EVALUATION: ( ) High (X) Medium ( ) Low ( ) Unknown

JUSTIFICATION: Based upon concentrations identified during previous investigations.

FIRE/EXPLOSION POTENTIAL: ( ) High ( ) Medium (X ) Low ( ) Unknown

BACKGROUND REVIEW: (X) COMPLETE ( ) INCOMPLETE Page 7 of I5
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IIEALTH AND SAFE TY PLAN FORM CDM FEDERAL PROGRAMS CORPORATION

CDM Federal Ieahmd Safety Prgrm

KNOWN HIGHEST OBSERVED PEL/TLV IDLH WARNING SYMPTOMS/EFFECTS OF PHOTOIONIZATIONCONTAMINANTS CONCENTRATION ppm or mg/n' ppm or mg/1n3 CONCENTRATION ACUTE EXPOSURE POTENTIAL(specify units and (specify) (specify) ppm
media)

PCBs (1242/1254) 100,000 mg/kg in 0.001 mg/n3 10 mg/n' NA If ingested carcinogenic; toxic NACAS[S3469-21-9] surface soil (TWA- 5 mg/tn3 Acute Skin
NIOSII) respectively Irritation/Chloroacne, Irritation

to eyes, nose, and throat
bis(2- 25,000 mg/kg in surface 1.0 mg/mS 10 mg/m'3 Visible Dust Confirmed carcinogen with NAethylhexyl)phthalate soil (TWA OSIIA) (NIOSIH) experimental carcinogenic andCAS[I 17-81-7] 5 mg/m3(PEL tumorigenic data and

experimental teratogen data.
Other experimental reproductive
effects. Poison by intravenous
route. Human Systemic effects
by ingestion: gastrointestinal
tract effects. A mild skin and
eye irritant.

lleptachlor .02 mg/Kg in surface 0.5 mg/n' 35 mg/in3 0.02 ppm Carcinogenic, Tremors, NACAS [76-44-8] soils (TW-OSIIA) (NIOSlI) Convulsions, Liver Damage
Chlordane 2.8 mg/Kg in surface TWA 0.5 500 mg/in NA Blurred vision, ataxia, delirium, NACAS [57-74-91 soils mg/rn' cough, nausea, vomiting,
Beta-IICII 0.084 mug/Kg in surface Unknown Unknown Unknown Unknown NA

soils

4,4-DDT 0.520 mg/Kg in surface I tug/nm3 500 mg/n' 2.9 mg/in' Tremors, Headache, fatigue, NA
CAS [50-29-3] soils (TWA - irritation to skin and eyes

OSIA)

4,4-DDE 1.2 tug/Kg in surface Unknown Unknown Unknown Similar to DDT NA
CAS [72-55-9] soils

Beryllium 0.85 mg/Kg in surface 0.002 mg/mi' 10 mg/nm' NA Respiratory problems, weak, NA
CAS [7440-41-71 soils fatigue, weight loss,

carcinogenic

Vanadium (Value as 87.3 mg/Kg in surface 0.5 mg/rn3 70 ng/in' 0.5-2.2 mg/m3 Irritation eyes, green tongue, NA
Vanadium soils eczema, cough, nausea, void,
pentoxide dust irritation throat
CAS [1314-62-1

NA=Not Available NE=None Established U=Unknown

S=Soil SW=Surface Water T=Tailings W Waste Tk =''anks SD=Sediment
A=Air GW=Groundwater SL=Sludge D=Drums L=Lagoons OFF=Offsite

i Page 8 oIf I5
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h1EALTH AND SAFETY PLAN FORM CDM FEDERAL PROGRAMS CORPORATION

CDM FedkrlI ltealib and Sufety Prvga

FIELD ACTIVITIES COVERED UNDER THIS PLAN HAZARD

TASK DESCRIPTION/SPECIFIC TECHNIQUE-STANDARD OPERATING PROCEDURES/SITE
LOCATION Type T Primary Contingency SCHEDULE

I Visual Inspection, and oversight of excavation activities ED - A B C A B D Ii Med

Non-intrusive Modified Exit Area 1-23-95

2 Soil sampling A B C@ A B©D Hi Med
(No. of Samples unknown)

Non-intrusive Modified Exit Area 1-23-95

3 Intrusive A B C D A B C D Hi Med Low

Non-intrusive Modified Exit Area

4 Intrusive A B C D A B C D Hi Med Low

Non-intrusive Modified Exit Area

5 Intrusive A B C D A B C D li ed Low

Non-intrusive Modified Exit Area

6 Intrusive A B C D A B C D Ii Med Low

Non-intrusive Modified Exit Area

PERSONNEL* AND RESPONSIBILITIES

NAME FIRM/REGION CDM Federal HEALTH RESPONSIBILITIES ONSITE?
CLEARANCE

Project Manager Paul Karas CDM CS WORK ASSIGNMENT MGR Q- 3 - 4
FPC/WED

Site Health and Safety Coordinator TBD CDM CS SITE HEALTH & SAFETY ( - 3 - 4
FPC/WED COORDINATOR

TBD ALTERNATE SITE H&S ( -1 3 - 4
COORDINATOR

TBD STAFF 0 -3-4

Clyde Burdine, Owner/Supervisor Excavation Subcontractor D- 3 - 4

1-2-3-4

1-2-3-4

Page 9 of 15
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IIEALTII AND SAFETY PLAN FORM

CDM Federal Health and Safety Program
CDM FEDERAL PROGRAMS CORPORATION

PROTECTIVE EQUIPMENT:

BLOCK A TASKS:(1 - 3-4-5 M Primary BLOCK B TASKS:4 M-4-5-6 X C PrimaryLEVEL:A B - C nD-od re ( ) Contingency JLEVEL:(P - D - Modified (X). Contingency

Respiratory: (X) Not Needed Prot. Clothing: ( ) Not Needed Respiratory: Not Needed Prot. Clothing: Not Needed
) SCBA, Airline: ( ) Encapsulated Suit: ( ) SC A, Airline: (ddrEncapsulated Suit:
)APR: d Splash Suit: (X) APR: MSA Ultra Twin ( ) Splash Suit:

) Escape Mask: (X) Apro (X) Cartridge: Type MSA GMC-1l ( ) ApronEcpe Mas:(X) Tyvek Coverall: Escape Mask: (X) Tyvek Coverall: tapered wrists & anklesOter: ( ) Saranex Coverall: - ( ) Saranex Coverall:
ICead and Eye: o)Not Needed ( oth Coverall: ( ) Cloth Coverall:

d) Safety Glasses: NOter: Iead and Eye: ( ) Not Needed C ) Other:
SF a fe ty Gi l a : ( ) S a fe ty G la sse s:)Face Sield: Gloves: ( ) Not Needed ( ) Face Shield: Gloves: )Not Needed(X) Goggles: ( ) Undergloves: ( )Goggles: C ) Undergloves:

(X) It(rd Hat: (X) Gloves: Surgical (Latex) (X) Hard flat: (X) Gloves: Surgical (Latex)
( Other: I learinig Protclction (>85 dl) ( ) Overgloves: (X) Other: Hearing Protection (>85 dB) (X) Overgloves: Neoprene or nitrite

Boots: ( )Not Needed (X) Other - specify below: Boots: ( ) Not Needed (X) Other - specify below:Boot: C) No Neded(X) Boots: Leather steel-toed work boots(X) Boots: Leather steel-toed work boots Dust Control Measures ( Overboots: (Latex) Dust Control rkasures
(X) Overboots:(Latex) )u) Dust Control Measures

Rubber:

BLOCK C TASKS: 1 -2 -3-4-5-6 ( ) Primary BLOCK D TASKS: 1 2 - 3 - 4 - 5 - 6 PriaryLEVEL: A - B - C - D - Modified ( ) Contingency _ LEVEL: A - B - C - D - Modified ( Contingency

Respiratoryi ( inNot Needed Prot. Clothing: ( )Not Needed Respiratory: Not Needed Prot. Clothing: ( ) Not Needed)SCBA, Airlinse: ( ) Encapsulated Suit: ( ) SCRA, Airline: C ) Encapsulated Suit:)APR: ( ) Splasht Suit: ( ) APR: ( ) Splash Suit:) Cartridge: ( ) Apron ( ) Cartridge: ( ) Apron
)Escape Mask: ( ) Tyvek Coverall: ( ) Escape Mask: ( ) Tyvek Coverall:

Other: ( ) Saranex Coverall: ( ) Other: ( ) Saranex Coverall:
( ) Cloth Coverall: o( ) Coth Coverall:

Head and Eye: ) Not Needed ( ) Other: Head and Eye: ( ) Not Needed ( ) Other:
Safety Glasses: ( ) Safety Glasses:) ace Shield: Gloves: ( ) Not Needed ( ) Face Shield: Gloves: ( )Not Needed)Goggles: C ) Undergloves: ( )Goggles: ) Undegoves:) Hard Hat: ( ) Gloves: ( ) lard iat: C ) Gloves:

) Other: ( ) Overgloves: ( ) Other: ( Overgloves:
Boots: ( ) Not Needed ( ) Other - specify below: Boots: ( ) Not Needed ) Other - specify below:( ) Boots: Leather steel-toed work boots Boots: Leather steel-toed work boots
S) Overboots: ( ) Overboots:

Rubber: ( ) Rubber:

Page 10 of I5



HuEALTH AND SAFETY PLAN FORM

COM Federal 1Iealdi ind Sifety Progra
CDM FEDERAL PROGRAMS CORPORATION

MONITORING EQUIPMENT: Specify by task. Indicate type as necessary. Attach additional sheets as necessary.

INSTRUMENT TASK ACTION GUIDELINES COMMENTS (Includes schedules of use)
Combustible Gas Indicator 1 -2 - 3 - 4 - 5 - 6 0-10% LEL No explosion hazard (X) Not Needed10-25 % LEL Potential explosion hazard: notify SlISC.

>25% LEL Explosion hazard; interrupt task/evacuate

21.0% 02
<21.0% 02
<19.5% 02

Oxygen normal
Oxygen deficient; notify SHSC
Interrupt task/evacuate

Radiation Survey Meter 1 - 2 - 3 - 4 - 5 - 6 3X Notify SIISC (X) Not Needed
Background Interrupt task/evacuate
>2mR/lir

Photoionization Detector 1 - 2 - 3 - 4 - 5 - 6 Specify:
Type ( ) 11.7 ev >background upgrade to level C (X) Not Needed

10.2 ev
9.8 ev > 5ppm exit site

()_ev

Flame Ionization Detector 1 - 2 - 3 - 4 - 5 - 6 Specify:
Type (X) Not Needed

Detector Tubes/Monitor 1 - 2 - 3 - 4 - 5 - 6 Specify:
Type (X) Not Needed
Type

Respirable Dust Monitor 3 - 4 - 5 - 6 Specify: Visible Dust or I rg/n' ) Not NeededType mini-Ran 
Purpose: Airborne (potential) dustType 
monitoring

Other 3 - 4 - 5 - 6 Specify: If team notices dust or irritation to eyes or throat or Contingency for Monitoring EquipmentSpecify Visible nuisance dust and encounters unusual odors, they will upgrade respiratory protection Failureunusual vapors (odors) or exit site.

Page II of 15
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1EALTHl AND SAFETY PLAN FORM 
.ICDM IFEDERAL PROGRAMS GOR1'OR ATON

CDM Federal Health and Safety ProgramiW

DECONTAMINATION PROCEDURES

ATTACH SITE MAP INDICATING EXCLUSION, DECONTAMINATION, AND SUPPORT ZONES AS PAGE TWO

Personalized Decontamination Sampling EQuiment Decontamination Heavy Equipment Decontamination
Personnel decontamination station will move from All sampling equipment will be thoroughly decontaminated All equipment and tool parts that contact excavated soillocation to location based on work site, between samples with soap, water, and then rinsing. are constructed of heavy gauge steel and have no natural

or synthetic components that could absorb and retain mostWash hands and face if necessary with soap and water These tools are decontaminated between use at each soil-borne organic contaminants.upon doffing personal protective equipment. sampling location by a six-step cleaning process. These
steps are Heavy equipment will be decontatinated by dry methods.Wash well before hand-to-mouth contact is made, See Workplan Section 4.3.6.

Workers will remove protective clothing in this order: 1. Immersion and vigorous scrubbing is a mild solution of
laboratory grade detergent until all visual accumulations of- equipment drop soil are removed.

-hart hat
boot covers 2. Thorough rinsing with potable water.

- outer gloves
- tyvek or saranex 3. Methanol rinsing.
- respirator (If used)

inner gloves 4. Spray rinsing with IIPLC grade water.
-face and hand wash

5. Air Dry.WASH HANDS AND FACE PRIOR TO ANY
INGESTION OF FOOD OR DRINKS

Not Needed ( ) Not Needed ( ) Not Needed

Cotainment and isposal Method Containment and Disosal Method Containment and Disposal MethodAll PPE and contaminated item must be decontaminated
or collected in a plastic garbage bag and desposed of IDW will be containerized and maintained on site. IDW will be containerized and maintained on site.properly.

IDW will be containerized and maintained on site.

Page 12 of 1



HEALTH AND SAFETY PLAN FORN CDM FEDERAL PROGRAMS CORPORATION

CDM Federal health and Safety Program

EMERGENCY CONTACTS EMERGENCY CONTACTS NAME PHONE
Water Supply Heal th and Safety Manager Chuck Myers 1-703-968-0900
Site Telephone 1 (509) 539-2723 Project Manager Paul Karas P.G. 1-509-943-5828

1 (509) 539-3516

EPA Release Report No. 1-800-424-8802 Health & Safety Coordinator Gene Czyzewski 1-303-232-0131

Client Contact Randy Chong 1-509-522-6775
Facility Management U.S. DOE Contact Glenn Goldberg 1-509-376-9552
Other (specify) Chuck Myers (home) U.S. Environmental Protection Daniel Einan 1-509-376-3883(703) 754-0700 Agency

WA Dept of Ecology Dib Goswami 1-509-736-3015

USACE Safety Mike Remington 1-509-522-6782
State Spill Number National Response 1-800-424-8802
Fire Department Richland, WA 911

Police Department Richland, WA 911

State Police State of Washington 1-800-283-7803/911CONTINGENCY PLANS

Evacuate site if any unexpected hazardous conditions are encountered. The "buddy Health Department Not Available NA
system will be employed for all work being done. Site staff, if evacuated, will congregate
upwind of the site in a predesignated area (to be announced at daily health and safety Poison Control Center State of Washington 1-800-572-5842
meeting). If a work team observe hazards for which they have not been prepared, they
will withdraw from the area and call CDM Federal Health and Safety. Solo CDM Occupational Physician Dr. Elayne F. Theriault 1-800-229-3674
representatives will not enter or remain in a work area unless accompanied by sub-
contractor or facility personnel. Without regard to monitoring instrument reading. CDM MEDICAL EMERGENCY
Federal personnel will leave site and upgrade their level of protection if they experience
nausea or dizziness. Hospital Name: Kadlec Hospital Phone:1-509-522-6774

Hospital Address: 888 Swift Blvd

HIEALTH AND SAFETY PLAN APPROVALS Name of Contact at Hospital:

Prepared by: Rob Parsons Date: Nov 9, 1994 Name of 24-Hour Ambulance: Richland, WA Phone: 911

IISC Signature: Date: Route to Hospital (Attach map with route to hospital)
M gFrom 1100 Area take Stevens Drive South 2.25 miles front the Hanford Site boumdary toIISM Signature: Date: Swift Blvd. The hospital is located on the corner of Swift Blvd 'iid Stevets D e

- Distance to Hosjital: 2.75 mi total Page 13 ol J
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HEALTH AND SAFETY PLAN FORM CDM FEDERAL PROGRAMS CORPORATION

CDM Federal Health and Safety Prngtam

The following personnel have read and fully understand the contents of this Health and Safety Plan and the USACE 1100 Area RD/RA Site Safety and Health Plan further agree to allrequirements contained herein.

Name Affiliation Date Signature

Paul Karas CDM Federal/WED
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